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The “ Whirlwind of Death,” an Aptly-Named Apparatus which has Killed One Performer and in which an Autoniobile is Made to Turn a Somersault Before 
It Touches the Ground, 


A HUNDRED WAYS OF BREAKING YOUR WECK.—[See page 302.) 
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The Editor is always glad to receive for examination illustrated 
articles on subjects of eww yd interest. If the photographs are 
sharp, the artivies short, and the facts authentic, the contributions 

Accepted articles will be paid for 


will receive special attention 
at regular space rates. 


FILTRATION AND THE FUTURE WATER SUPPLY FOR 
NEW YORK CITY. 

It is gratifying to know that the Board of Water 
Supply of this city have laid it down as a sine qua 
non, in any future extension of the water supply, that 
the plans shall include a system of filtration. One of 
the earlier commissions that investigated the subject 
proposed the establishment of pumping stations on the 
Hudson River, by which the water was to be raised to 
filtration beds located on the adjacent hills, at a suf- 
ficient elevation to insure the delivery of the water by 
gravity to New York. The latest scheme and that 
which has been adopted by the Board of Water Supply 
contemplates using the mountain waters of the Cats- 
kill region, which are to be impounded in a large reser- 
voir on Esopus Creek at an elevation of 500 feet above 
tide level. As finally completed, the water will be de- 
livered at the rate of 500 million gallons daily at an 
elevation of 300 feet above tide level at the city limits. 
The scheme is elastic, and provides for an early use of 
the water, by the delivery of the first supply that is 
availiable into the existing Croton Reservoir. This plan 
also contemplates the filtration of the water as thus 
delivered. 

There is a growing conviction among sanitary engi- 
neers and the boards of water supply of our large cities 
that filtration is the only sure method of providing a 
water supply free from pollution, and particularly from 
the germs of typhoid fever. . In cities in which filtra- 
tion plants have been installed the decrease in typhoid 
fever-has been very marked and immediate. How great 
is the typhoid peril may be judged from figures recently 
given by the State Commissioner of Health, who an- 
nounced a few days ago to several hundred sanitary 
officers of the various counties of the State that since 
January 1 there has been the enormous number of 
60,000 cases of typhoid fever in this State, and that in 
Greater New York alone there have been 500 deaths 
from typhoid during the nine months of the present 
year. 


PRESENT RAILROAD TRACK INEFFICIENT. 

It is not often that a form of construction which 
was used in the early days of an art merely because it 
was cheap and ready to hand shows such vitality as 
the present form of track, which, despite the re- 
markable development of the railroad, is to all intents 
and purposes the same to-day as it was three-quarters 
of a century ago. The metal rail spiked to the wood 
cross-tie early demonstrated that it was the best com- 
bination of cheapness and efficiency available at a time 
when capital Was scarce and economy was a prime 
consideration. In the building of a new railroad, the 
wooden ties could be cut from the woods adjoining 
the right-of-way, and the rails brought up over the 
track already laid and quickly spiked in place. The 
spikes could be made by any blacksmith, and ballast 
was readily obtainable from the river bars, or from 
quarries adjacent to the railroad. 

For many a decade the steel and wooden railroad 
track has proved that, if it be properly maintained, it 
is not only a simple and cheap form of construction, 
but one that is weil adapted for its work. Of late 
years, however, and particularly during the last decade, 
the track has failed to keep pace with the remarkable 
improvement both in design and construction of the 
component parts of the railroad. Not only has the 
weight of locomotives and cars increased by leaps and 
bounds, but there has been a great acceleration in the 
speed, with all the increase in the dynamic or pound- 
ing effects which an increase in weight and speed 
must bring. It is the concentration of load on a single 
wheel, and not so much the total load of the whole 
engine or car, that batters the track out of shape; and 
this destructive agency has grown to a point at which 
the total load on a single axle will amount to between 
thirty and forty tons. Now, thirty to forty tons was 
the weight of a fair-sized passenger engine twenty-five 
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years ago, and it is twice the weight of the engines 
that were built at the time when the wooden cross-tie 
track was first introduced. 

Our engineers have ever been fully alive to the 
weakness of our track system, and by designing rails 
of heavier section, increasing the number of cross-ties 
to the rail, amd providing a greater depth of ballast, 
they have endeavored to keep the track up to the se- 
vere duty which was laid upon it. To within the 
last ten or a dozen years they succeeded in keeping 
pace with the demands, but to-day with concentrated 
loads on a single axle as high as thirty-five tons, and 
speeds of from sixty to eighty miles an hour, the main- 
tenance-of-way engineer realizes that the present sys- 
tem of track has been developed to the limit of its 
capacities. 

The inefficiency of the track is rendered the more 
conspicuous when we take note of the great advance 
that has been made in all the other elements that go 
to make up a railroad. Wooden culverts have given 
place to culverts of iron, concrete, or stone; the wooden 
trestle has been replaced by the solid fill; the Howe 
truss wooden bridge has given place first to the cast- 
iron truss, then to the more reliable pin-connected 
truss, and finally to the massive riveted structure with 
buckle plate floor and the rock ballast carried continu- 
ously across the game. Every detail, in fact, of the 
railroad has kept pace with the increased weight and 
speed of the rolling stock except the track—for to-day 
we are still nailing our two strips of steel down to 
our frail little crogs-sticks of wood, and wondering 
how much longer we can make them hold up to their 
work. 

We have long believed that the solution of the track 
problem lay in the adoption of some form of perma- 
nent longitudinal bearing for the rails, built either of 
steel or concrete, or possibly of a combination of the 
two. Engineers have long realized that the continuous 
longitudinal bearing, or “sleeper,” presented great ad- 
vantages of strength and stability, if certain difficul- 
ties connected with its maintenance could be overcome. 
Those of our readers who, in years gone by, may have 
ridden on Brunell’s broad-gage railroad, which was 
laid upon continuous longitudinal sleepers, will re- 
member the smoothness with which the train ran, and 
the total absence of violent shocks and lurchings. Al- 
though the wooden sleepers that were used proved to 
be altogether teo soft to hold up the rails to their 
work, we believe that it would well repay our roads to 
put in a stretch of experimental track in which the 
rails were carried on deep, broad, continuous steel gir- 
ders of trough-section, unitéd at intervals with suitable 
cross-ties. ith a heavy rail bolted down upon these 
girders, a track of enormous vertical and lateral stiff- 
ness would be provided; and betause of its great depth, 
ample girder strength would be provided at the rail 
jointe—that weak point in all our present track con- 
struction. Another form of track construction that 
would surely repay investigation would be the building 
of continuous walls of concrete, one beneath eacli track, 
with cross walls thrown in at proper intervals. The 
problem in this case would be to provide a suitable 
form of track fastening, and also to find some suitable 
material to place between the rail and the concrete to 
prevent the pulverizing of the latter under the action 
of passing trains. 

RTS Sa ee ae A SEE Cee 

THE NEED FOR FEDERAL QUARANTINE CONTROL. 

The people of the Southern States will, some time 
this fall, appeal to the country to support a policy of 
federal control of quarantine—certainly of interstate 
quarantine—and of federal aid and assistance in san- 
itary matters so far as they relate to contagious or 
epidemic diseases. A canvass of the Southern press 
shows 90 per cent in favor of such action. 

An attempt was made to secure some action on this 
line after the last yellow fever epidemic of 1897, and 
quarantine conventions were held at Mobile and Mem- 
phis with only negative results. The popular demand 
then made—that control of quarantine be transferred 
from the local or State authorities to the federal gov- 
ernment—was based on dissatisfaction with the former 
and recognition that they were not equal to the emer- 
gencies arising in an epidemic. Whether the federal 
government was equal to the occasion was as yet un- 
known or not sufficiently proved. A change was de- 
sired and it was felt that it could not be for the worse. 
In the present agitation, there is a strong feeling in 
favor of federal control of quarantine, of federal as- 
sistance in case of epidemic and even of federal aid 
in sanitary education and the extension of sanitary 
measures, on much the same line as was followed in 
Cuba during the military occupation of the island. 

The United States Marine Hospital Service has been 
able to place only a few of its representatives in the 
yellow fever section—less than fifty in all—and the 
expenses of the campaign have been less than the State 
quarantine dues at a single southern port—New Or- 
leans. There have been to date about 3,600 cases of 
fever throughout the Southwest, and 452 deaths from 
that disease—fewer deaths than occurred from yellow 
fever in New Orleans alone in two days of 1853, when 
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that city had one-third the population it has to-day. 

But the lives saved, and the suffering avoided, is but 
one feature of the improvement brought about by plac- 
ing the control of affairs in the infected towns and 
districts in charge of a body of skilled sanitary officers, 
acting upon a fixed policy, unaffected by political or 
financial interest, and dealing equally with all, rich 


and the poor alike. The results of the sanitary cam- 
paign inaugurated by the United States Marine Hos- 
pital Service in the South, the interest aroused in san- 
itation, and the sanitary overhauling and improvement 
secured, have been productive of far more good than 
the war on the yellow fever itself. 

No one who has not been in the fever section can 

appreciate the great sanitary advance made there in 
the last two months. A study of the vital statistics 
will shed some light on this question. The New Or- 
leans papers have called attention to the fact that the 
mertality of that city was lower in August and Sep- 
tember, in spite of the presence of the yellow fever, 
than during the other months of the year when the 
city was free of the disease. This does not mean that 
the yellow fever drives out other maladies, but simply 
that the encouragement given to sanitary work under 
the stimulation of the Marine Hospital Service, as 
shown in the draining of ponds, the cleaning of gut- 
ters, the fumigation of the houses, the removal of 
trash and debris of all kinds, has put the city in a 
much better sanitary condition than it has ever been 
before. Hence its general health has improved and there 
has been a decline in deaths from pneumonia, malarial 
fever, and other diseases due to bad drainage, bad 
water, or filth, more than sufficient to make good the 
twenty-odd deaths claimed weekly by yellow fever. 
_ Perhaps this is most strikingly illustrated in the 
negro quarters of the city. These, as in all other South- 
ern cities, are public scandals. The simplest laws of 
hygiene are openly violated through the ignorance of 
the negroes, and the local health authorities, finding 
the task of cleaning these districts greater than that 
facing Hercules at the Augean stables, have usually 
done little or nothing to improve the situation. As 
a consequence the mortality from disease among the 
negroes of the Southern cities continues from year 
to year at epidemic figures, reaching 46.7 per thousand 
a year at Charleston, 8. C., and 56.6 per thousand at 
Shreveport, La. Taking the South as a whole, the 
negro mortality is nearly twice that of the whites, and 
more than twice what it ought to be. 

Under the educational methods now being pursued, 
directed by the Marine Hospital Service and with the 
encouragement of the whites, a marked impression has 
been made on the negroes. The decline in the negro 
death rate from 42.4 per thousand (census year) to 
27.2 per thousand in the midst of an epidemic is not 
accident, but a natural sequence of sanitary educa- 
tion. It means the saving of several hundred lives a 
year, the avoidance of several thousand cases of iIl- 
nees, and a great increase in the productive capacity 
of the negro as a worker. 

In the single task of educating the people to the 
mosquito theory of the origin of yellow fever, and 
thereby inducing them to take the precautions neces- 
sary to protect themselves against the disease, the 
best possible results have been accomplished. Gover- 
mor Blanchard, of Louisiana, and Vardaman, of Missis- 
sippi, announced themselves as disbelieving in the mos- 
quito theory and unwilling to base their quarantines 
on it; but both have been converted. Probably not one 
per cent of the people of Mississippi accepted that 
scientific discovery at the beginning of the campaign. 
A lecture delivered on the subject at Jackson, the 
State capital, by a physician of the United States Ma- 
rine Hospital Service was received at first with sur- 
prise, but through the teachings and practices of the 
federal physicians the doctrine spread over the State 
and has been the means of holding the fever well in 
check. 

Perhaps no better instance of the good work accom- 
plished in a sanitary and educational way could be 
shown than in the case of the Italians. These people, 
among whom the fever started, and who have been its 
worst victims, were the bane of the local health offi- 
cers at the beginning of the epidemic; so much so that 
most of the towns prohibited the incoming of any Ital- 
ians and some even ejected them. Yet the Italians, 
who constituted nine-tenths of the cases and deaths 
at the beginning of the epidemic, constitute only a 
small fraction to-day; the Italian quarter is nearly 
free from fever and is cleaner than it has ever been 
or any one believed it could be. Those who thought 
it impossible to teach the lower class of Sicilians the 
value of cleanliness find themselves mistaken. 

The excellent results obtained in the South have 
been rendered possible only through a body organized 
and controlled by the federal government, superior to 
local prejudices and influence and able to act equally 
and justly to all. The comparatively small experience 
had in the matter this year has satisfied the great ma- 
jority of the Southern people on this point and will 
bring about a practically unanimous attitude in the | 
matter of future legislation. 
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EVOLUTION OF THE TOW BARGE. 
BY JOHN RK. @PEARS. 

Although the incident received but the briefest no- 
tice in the daily papers, it is not unlikely that the 
sailing of the towing steamer “Col. E. L. Drake,” with 
a 4,000-ton steel barge, loaded with petroleum, as a 
consort, for London recently, will, in future days, be 
considered one of the more important events in the 
history of the American merchant marine, for while tow 
barges and tugs as factors in the greater problems of 
water-borne commerce have never received any sort 
of consideration outside of the technical periodicals, 
they are now commanding the attention of the most 
enterprising merchants of two nations, the Americans 
and the Germans, 

The unfortunate Fitch contemplated using steamers 
for towboats as early as 1786. Fulton went into 
freight and passenger traffic with his steamers, but it 
is a matter of record that many of the steamers built 
in the early days for freight and passengers were 
eventually used to tow sailing ships between the piers 
of New York and the open water off Sandy Hook. 
The first tug built as a tug was the “Rufus King,” 
launched in 1825. The opening of the Erie Canal in 
the same year increased the demand for tugs because 
it was not possible for the canal boats to navigate the 
Hudson without them. In 1830 a company was formed 
to provide regular service for these boats, and from 
that day to this the long lines of canal boats astern of 
the slow-moving steamers have formed one of the most 
picturesque features of the Hudson. The long pass- 
age from Philadelphia to the Capes of the Delaware 
afforded another opportunity for the towboat man, 
and in 1836 a company was organized in Philadelphia 
for handling the business there. 

But it was on the great lakes that the tug and the 
tow barge as inseparable consorts were first created. 
The need of tugs in the lakes trade was felt first, of 
course, in the passage of the Detroit and Huron 
rivers. Old sailors tell about spending two weeks try- 
ing to beat their way against the current from Erie 
to Huron, but before the civil war the towboat men 
had captured nearly all the up-traffic and they failed 
to tie in the down-bound vessels only when there was 
a fair wind that would drive a schooner ten knots an 
hour down the current. 

The channel between these two lakes was narrow 
and crooked, and in places shoal. Such work as was 
found there tested the economy as well as the power 
of the tug to the utmost. Naturally the owners learn- 
ed to build the best quality of towboats and to keep 
careful accounts of the actual cost of towing the vari- 
ous kinds of vessels used on the lakes. And after a 
time it was learned from these accounts that the use 
of a tug might be extended with profit from port to 
port. 

In the days before and just after the civil War, Sagi- 
naw Bay was a very great lumber-producing district. 
Buffalo and Tonawanda, at the head of the Evie Canal, 


afforded the chief markets for this lumber, and it was ~ 


in the trade between Saginaw and Niagara River that 
tow barges were first regularly used. But there is a 
conflict of authority as to the name of the man who 
first went into the tow-barge business. According to 
one authority Mr. John S. Noyes was the pioneer. The 
building of the Lake Shore Railroad having deprived 
a number of vessels of business, Mr. Noyes transform- 
ed two of them, the “Empire” and the “Sultana,” into 
barges. They were put in tow of the tug “Reindeer” 
with such success that a third barge was added to the 
string. Mr. Noyes began this business in 1861. The 
friends of the late J. R. Van Vieck, of Tonawanda, 
claim for him the honor of first towing barges of lum- 
ber from Michigan ports to market, and he was cer- 
tainly one of the pioneers. It is asserted that he 
brought his first barge loaded with lumber to Tona- 
wanda in 1860. 

From towing lumber to towing grain-laden vessels 
the transition was easily made, and the first grain 
thus brought to Buffalo was in the barge “Adams,” in 
tow of the steamer “Graves.” The “Graves’’ had been 
a schooner, but engines were put into her. It is to be 
observed that in the barge business before this voyage 
the towing had been done by tugs carrying no cargo. 

From the lakes the tow-barge system eventually 
came to the Atlantic coast, where it was found at first 
to be particularly well adapted to carrying coal to 
ports along Long Island Sound and as far east as 
Providence. Schooners had had a monopoly of the 
coastwise coal trade, but a tug and barges could de- 
liver the cargo much more promptly. Then they were 
found more economical, especially fer small cargoes. 
Thus, where a schooner would require a crew of six 
or eight men a tow barge of equal capacity required 
but three. or four. Some good-sized barges got on 
with two men, and they were men who received rela- 
tively small pay. The tug had a high-priced crew, 
but it took a dozen barges in tow and left them at the 
different ports alongshore, and while they were dis- 
charging cargo it came back for more, bringing along 
the empty barges towed out on the previous voyage. 
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Then the towboat men of the coast reached out for 
the long-distance coal trade. They built powerful tugs 
and bought old ships from which the masts were taken. 
Capacities of a thousand tons and upward were thus 
provided for, and with a string of from two to four 
of these big barges the tug was found able to take 
coal from Philadelphia and Newport News as far east 
as Boston and Portland. 

So much money was made in this way that the more 
enterprising of the owners in the business began build- 
ing barges especially for the trade, and then still 
greater profits were made, although the new barge cost 
more than the transformed sailing ship. Barges of 
3,500 tons and upward were built, Necessarily tugs 
of the most powerful description were built to handle 
the barges. The “W. E. Luckenbach” is a fair sam- 
ple of the high-seas tugs. She is 154 feet long, meas- 
ures 454 tons gross, and has engines of 1,100 horse- 
power, She can tow three loaded barges from Newport 
News to New York in forty-eight hours. The tug 
“Cuba” is 165 feet long and tows three barges, each 
of 3,000 tons capacity, from Newport News to points 
east of Cape Cod. 

When the tow barges had demonstrated their supe- 
riority (only the largest schooners, and those in the 
longest-distance traffic are now able to hold their 
own with the barges), oil in large quantities was dis- 
covered near the coast in Texas, and in due time 
barges were tried in the transportation of this oil to 
New York. Before this time a Dutch tug had towed 
an Italian vessel from Philadelphia to Genoa, crossing 
the ocean in seventeen days. The huge lifting dock 
which the Spaniards installed at Havana before Cuba 
was freed was towed out from England. The success 
of such towing ventures as these encouraged the belief 
that barges might enter the trade over a route as long 
as that from the coast of Texas to New York harbor, 
and when a voyage was made on a venture it proved 
profitable. The barge is now a regular feature of the 
Texas-New York trade. 

After the Texas trade was established there came a 
sudden demand for oil, and for an oil barge and con- 
sort, on the Pacific coast. The tow steamer “Atlas” 
and a barge of 6,000 tons capacity, known simply as 
“No. 93," were sent on the trip, 13,000 miles long, and 
on February 26 of the present year they arrived safely 
in San Francisco. The log of the trip shows that the 
cargo was carried more cheaply than it could have 
been carried by a regular steamer. 

The next step forward was the entrance of the barge 
into the transatlantic trade. © Heretofore the barge 
had succeeded only in the coastwise trade and in such 
West India voyages as that to Havana, and there were 
reasons for supposing that an over-sea voyage would 
not prove profitable. For one thing, the insurance 
people had, for a long time, looked upon such a trip 
as extra hazardous. But when a barge had made the 
voyage through the stormy Straits of Magellan there 
was no longer any reason for calling any over-sea 
voyage of a well-built barge extra hazardous, and the 
only point necessary to consider was the relative cost 
of barge and tramp-steamer transportation. Figures 
made in advance had shown a profit for the barge, 
and on July 3 the first barge-traffic voyage across the 
Atlantic was begun. 

Although the towing steamer carried a cargo and 
towed another astern of her she attained the speed of 
an ordinary cargo steamer and her consumption of 
coal was by no means equal to that of two steamers 
carrying as much cargo as she and her consort car- 
ried together. There was no loss of time in the pas- 
sage and there was an economy of coal in thus carry- 
ing two cargoes across the ocean. At the same time 
the cost of the crew of the barge was far less than that 
of a steamer of equal capacity. 

It is interesting to note that the “Drake” and her 
consort were fitted with wireless telegraph instruments 
so that in case the six-inch hawser should break com 
munication would not, be interrupted, and though they 
might become separated by many miles of water the 
steamer could easily find the barge. 

While a single successful voyage does not establish 
a regular trade necessarily, it goes a long way toward 
doing so in a case like this. For it is to be noted 
that now and for a year past ocean traffic has been 
greatly depressed. Many ships have failed to make 
running expenses. When a system of transportation 
proves profitable under such conditions there is no 
doubt about its merits. 

And to show further the confidence that towboat men 





have in their system, a news item from Germany may .« 


be qyoted. A German company has been distributing 
coal ‘around the Baltic, for some years, by means of 
barges. While the “E. L. Drake” and consort were 
crossing the Atlantic this German company took a 
contract to load five towing steamers and nine barges 
with| railway material that is to be delivered in the 
Yenisei River, Siberia; and that is to say that these 
tow-parge voyages are to be made through the Arctic 
Ocean along the whole north coast of Europe and for 
twenty degrees of longitude along the north coast of 































































































Asia. If to this statement be added the further faet 
that Pacific coast lumbermen are preparing to tow a 
huge raft of timber from Seattle to Shanghai it will 
be seen that the tug and the tow barge are likely to 
become most important factors in the freight traffic 
of the high seas. 
—_—_———— eo oS 
SCIENCE NOTES. 

An interesting archwological discovery was recentiy 
made at Leagrave, near Luton (England) by the un- 
earthing of two skeletons, estimated’to be quite 2,000 
years old. Beside the bones were also found a quan- 
tity of bronze ornaments. The skeletonsrare believed 
to be the remains of two females, dating back to late 
Celtic times, since the mode of burial was typical of 
that period. Both bodies were in a doubled-up position 
with heads to the west. Some of the bones were in a 
remarkably good state of preservation, especially the 
skull and teeth, although much discolored by contact 
with the earth. The bodies were found fifteen feet 
apart. . 7 

News has been received from Major Powell Cotton, 
who set out last year on an African expedition from 
the Nile to the Zambesi, During his travels he has 
gathered interesting information concerning the meth- 
ods adopted by the natives of the inaermost regions of 
the Congo Free State for the disposal of their aged 
members when they become a burden. The infirm and 
aged people are rendered unconscious by means of a 
narcotic, and in this comatose condition are wrapped 
in a fresh antelope skin. In this garb they are then 
hurried by the members of the family to a point remote 
from the village, and abandoned in the grass near a 
native track. The first native that passes the spot dis- 
covers what he imagines to be an antelope, and promprt- 
ly dispatches it with a spear, The members of the 
deceased aged one's family then emerge from niding 


near by, and express open horror and surprise at the — 


unfortunate incident, though inwardly congratulating 
themselves upon the successful manner in which they 
have been relieved of their burden. When last heard 
of, Major Powell Cotton had left for the Stanley forest. 


Dr, H. Maché, a prominent physicist of Vienna, has 


recently made some determinations upon the radio-. 


active properties of mineral springs. Experimenting 
upon the gases, water, and solid deposits of the Gas- 
tein springs, he finds that they show the active effect 
which is characteristic of radium. In this cage the 
water has a greater active power than the solid por- 
tions. It is observed thet the quantity of emanation 
varies from one spring to another and also that there 
is no direct relation between the quantity and the 
temperature. He considers, however, that the ¢old 
springs have a tendency to be radio-active in a greater 
degree. To explain the differences of activity which are 
found in these cases, he advances the idea that the 
water of different springs has taken a greater or less 
amount of time to come from below to the surface of 
the ground, and this would have an effeet upon the 
amount of emanation which they carried. He also ad- 
mits the possibility that the north-and-south direction 
of the fissures from which the water flows would 
favor its richness in emanation. 
served the radio-activity of the mud deposits of the 
Gastein springs, and found in it a mineral containing 
manganese which is known in Germany as Reissiicher- 
ite, and is characteristic of the Gastein region. The 
mineral! is somewhat active, being from 0.05 to 3.9 times 
as active as uranium nitrate, without containing any 
uranium salt. It is the second example of a radioactive 
mineral which does not contain uranium, 


A new method of detecting the presence of rhodium 
has been brought out in a paper which P. Alvarez pre- 
sented to the Academie des Sciences, He finds that 


the blue liquid which is obtained along with the green 
precipitate of ortho-rhodic hydrate, Rh (O4),, In 
oxidizing directly an alkaline solution of a rhodium 
salt by chlorine or a hypochlorite can be of considerable 


value in finding whether rhodium exisis in a given 
compound. The reaction can be easily carried out as 
follows: An aqueous solution of a rhodium salt such as 
chloro-rhodate of sodium, Rh Cl,, 3Cl Na== Rh Cl, Na,, 
is added to an excess of soda Na OH in order to obtain 
an alkaline solution of sesquihydrate of rhodium, Rh 
(OH),, H,O. Then we act upon the liquid by a gas. 
The latter comes from the action of concentrated hy- 
drochloric ‘acid upon potassium chlorate and is brought 
info the test solution by a narrow tube, In this case 
the alkaline solution, which is very di’ ste and almost 


“colorless, takes a yellowish-red color which changes at 
once to red. Then the red color becomes more and 
more intense, and the moment arrives when the gas 
continues to act, when the liquid begins to cloud and 


forms a slight green precipitate, The latter dissolves 
finally in the liquid to a fine blue color, which resembles 
that of an ammoniacal copper solution. In salphurous 
liquid or gas the solution loses its blue color and be- 
comes yellow owing to the formation of rhodic sulphate. 
This reaction will be of use in distinguishing rhodium 
from the other metals of the same group. 


Dr. Maché also ob- > 
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HOW CLINICAL THERMOMETERS ARE STANDARDIZED 


AND TESTED. 


BY HERBERT T. WADE. 


Few instruments play a more important part in ill- 
ness than the clinical thermometer, and in the hands 
of physician and nurse it affords a most valuable in- 
So useful is 


tiication of the condition of the patient 


the observation of the bodily temperature, 
that changes that might seem minute and 
inconsequential often have a_ significance 


not to be underestimated. Consequently the 


accuracy of the clinical thermometer is most 


essential, and it is hardly an exaggeration 
to say that on its readings life and death 
may sometimes depend. For that reason 


physicians demand a correct instrument; and 
as few can them by comparison with 
accurate standards, they usually are forced 
to depend upon the certificate accompanying 
the instrument. In many cases in order to 
have a certificate from a responsible labora- 
tory or bureau, as that of Kew in England, 
or the Physikalisch-Technische Reichsan 
stalt in Germany, American physicians have 
purchased clinical thermometers of foreign 
make, as in the case of domestic instru- 
ments the only certificates issued in most 
instances were those of the maker, the cor- 


test 


rectness of whose standards there is often 
no means of determining 

This has been changed since the establish- 
ment of the National Bureau of Standards 
at Washington, now a branch of the De- 
partment of Commerce and 
Labor; for one of its most 
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time depending largely on the construction of the ther- tested, as 
such factors as the thickness of the bulb 
amount of mercury contained affecting the 


that should elapse before a reading 


mometer, 
and the 
length of time 
can be made. 
Clinical thermometers, like other thermometers, 
should be thoroughly aged before being marked and 


desirable 

















s. 





Fig. 2.—National Bureau of Standards Whirling Machine for Driving 
Back the Index into the Bulb. 





practical and important 
works is the testing of clin- 
ical thermometers. To such 
as meet its requirements a 
certificate bearing the seal of 
the Bureau and the signature 
of its director is issued, so 
that a purchaser or user may 
know what dependence to 
place on the accuracy of the 
instrumemt, Clinical ther- 
mometer# either singly or in 
quantity are thus tested, and 
as the fees are merely nom- 
inal, the privilege is widely 
availed of, especially by man- 
ufacturers, who since the in- 
auguration of this work by 
the bureau have seconded the 
efforts of its officials to raise 
the standard of American 
clinical thermometers. The 
Bureau of Standards has 
taken up this duty in a most 
systematic manner, and spe- 
cial and ingenious apparatus, 
the most important of which 
is here illustrated, has been 
devised to facilitate the work 
and is installed in a special 
laboratory in the recently 


completed building of the 
bureau. 

Clinical thermometers ure 
constructed in many forms, 
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but the most usual type, de- 
signed to record the highest 
temperature ‘to which they 
have been exposed, is self- 
registering, with a lens front, so that the 
image of the mercury thread and scale is 
magnified, enabling tenths of a degree to be 
read distinctly against the white enameled- 
glass background. The registration is ef- 
fected by means of a contraction in the bore 
of the thermometer, through which the mer- 
ecury when it expands tn the bulb can only 
pass in fine globules. When the mercury has 
acquired the surrounding temperature and 
ceased to expand, it is held in the upper part 
of the tube by the contraction, and is not 
allowed to return to the bulb under ordinary 
conditions, until a reading has been made. 
However, the mercury can be forced back 
through this fine passage by using sufficient 
force, which in actual practice must be such 
as can be given with a quick and dexterous 
twist of the wrist and forearm. In this way 
the thread of mercury is brought below 95 
deg. F. (98.4 deg. F. is the normal tempera- 
ture of the body) and the instrument is in 
readiness to make a reading. In actual use 
the thermometer is placed under the tongue 
or eisewhere to secure the body temperature, 
under ordinary conditions should as- 
sume the proper temperature in from half 


and 


a minute to two minutes, the difference in 





Fig. 1.—National Bureau of Standards Compar- 
ator for Testing Standard Thermometers. 


Fig. 4.—Section of Comparison 
Tank. 

















Fig. 8.—Clinical Thermometer Testing Table. Nationa’ Bureau of 
Standards. 
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changes in the first few months. 
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the glass contracts and experiences other 
This question was 
one of the first to be agitated by the Bureau when the 
testing of thermometers was undertaken, as it was 


to guarantee this aging. This matter has 


not yet been definitely determined, and consequently 
each certificate bears the proviso “Unless this ther- 


mometer has been suitably aged before test- 
ing. its indications are liable to change with 
time.” In actual experiments, however, it 
was found that by using hard thermometer 
glass for the bulbs the changes in the indi- 
cations after the first three or four months 
were practically negligible. 

The bureau when it began first to test 
thermometers found most surprising varia- 
tions in the readings of different instru- 
ments under the same conditions, and as in 
some instruments from certain manufactur- 
ers these discrepancies were constant it was 
suspected immediately that the standards on 
which they were based were inaccurate. Ac- 
cordingly the leading manufacturers of the 
country were invited to submit their stan- 
dards for study, and in many cases their 
inaccuracy was soon demonstrated, while in 
others it was found also that an unsuitable 
form of standard was being used. Accord- 
ingly certain standards of the bureau were 
loaned to manufacturers, others constructed 
according to its recommendations were sub- 
mitted for test, while still others were grad- 
uated or pointed at the bureau. These stan- 

dards were all compared di- 
rectly with the primary stan- 
dards of the bureau, which 
are graduated according to 
the international hydrogen 
scale adopted by the Interna- 
tional Committee of Weights 
and Measures in 1887. This 
is the Centigrade scale of the 
hydrogen thermometer, where 
the fixed points of tempera- 
ture are those of melting ice 
and of water vapor or steam 
at atmospheric pressure, the 
hydrogen gas being taken at 
an initial pressure of 1 meter 
of mercury or 1.3158 times 
the standard atmospheric 
.....pressure..of 760 millimeters, 
or 30 inches, of mercury. For 
comparing the standard mer- 
curial thermometers, use is 
made of an improved form of 
comparator which forms the 
subject of our illustration 
(Fig. 1). The thermometers 
are immersed in a tank of 
water whose temperature can 
be controlled by means of hot 
and cold water supply and 
a system of heating coils 
through which current can 
be passed at the will of the 
observer, who thus is enabled 
to secure with accuracy any 
desired temperature. The 
thermometers are read by 
means of the small micro- 
scope through the glass win- 
dow in the cylinder, while an 
electrically driven agitator 
keeps the water in constant circulation. 
Such an instrument enables a direct com- 
parison to be made between a standard and 
other thermometers for all points between 
the boiling and freezing points of water. 

The first practical result of this activity 
on the part of the bureau was to bring to 
the same standard scale of temperature all 
the makers of clinical thermometers in the 
United States, and this was immediately 
shown in a highly improved grade of ther- 
mometers that were submitted when the 
testing work was established on a permanent 
and useful basis. This testing now has been 
reduced to a system which insures accuracy 
with facility of working, and a competent 
staff are able to pass upon all instruments 
submitted for test. Thermometers when 
first received for testing at the bureau are 
examined to detect any defects as regards 
actual construction. Thus air-bubbles in the 
mercury or in the capillary tube, cracks in 
the glass, defective graduation, and similar 
deficiencies eliminate the thermometers from 
further consideration. For the actual test- 
ing they are placed in lots of 24 in small 
holders in which they can be placed in the 

(Continued on page 298.) 
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THE “ELBERT H. GARY”—THE GREATEST OF ORE- 
CARRYING STEAMERS. 
BY W. FRANE ‘CLUB. 

Once more the size of Great Lakes vessels has been 
increased by the bringing out this summer of four 
mammoth steamers each 569 feet long, 56 feet beam, 
and 31 feet depth.. This is 9 feet longer than the 
steamer “Wolvin,” described in the Screntiric AMER- 
1caAN of April 30, uf last year, and at that time styled 
by all odds the largest fresh-water vessel in the world. 
The four new vessels, built for the United States Steel 
Corporation, are known as the “Eibert H. Gary,” the 
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with sides that slope from the main deck to the tank 
top and ends built on the same slope. The four new 
vessels just launched, while they have hopper bottoms, 
differ from the “‘Wolvin” in that the cargo hold is 
straight about half-way up from the bottom and in- 
clines thereafter, instead of being an incline afl the 
way. The accompanying photograph of the hold of 
the steamer “Gary” nicely illustrates this point. This 
construction is, of course, especially designed for the 
accommodation of the large modern ore-handling ma- 
chinery installed within the past few years at lower 
lake docks, On the “Gary” and her sister ships, as in 


foot draft it is expected that ere long they will carry 
15,000 tons each at a trip. All four steamers in a sea- 
son will move not less than 800,000 tons of ore, and 
will operate when loaded at a speed of about eleven 
miles an hour. At present the draft maintained at 
most ports on the iakes is but 20 feet. Therefore these 
great steamers will not load as heavily now as they 
will in years to come, It is said that there are not 
more than ten or twelve vessels in the world having 
a greater capacity than the “Gary,” “Corey,” “Per- 
kins,” or “Frick.” 

On the steamer “Corey” there is a new departure in 
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ONE OF THE TWO CARGO COMPARTMENTS OF THE “ELBERT H. GARY.” A CLAM-SHELL ORE-BUCKET MAY BE SEEN IN THE BACKGROUND. 


“William E. Corey,” the “George W. Perkins,” and the 
“H. C. Frick,” and were brought out in the order 
named, the last having been launched on August 26. 
These vessels, it is said, represent a total carrying ca- 


pacity equal to the entire Great Lakes fleet of twenty- 
five years ago. Their construction indicates that the 
“Wolvin,” launched last season, is a success and, more 
important still, that the day of the small carrier for 
ore and coal has passed beyond a doubt. 


In the description of the steamer “Wolvin,” hereto 
fore referred to, it will be recalled that particular at- 
tention was given to the innovation represented in her 
cargo hold, which was built in the form of a hopper 


the case of the “Wolvin,” there is an absence of string- 
ers and stanchions below deck: Instead of the arch 
construction, however, the new ships have the siraight 
girder across the deck.. There are thirty-four hatches 
with 12-foot centers, all of which are operated from a 
central station. A 9-foot space between .the hopper 
and the ship’s sides and the water bottom -;with its 
depth of 5% feet furnish a water ballast capacity 
of 8,500 tons, which is about 500 tons more than in 
the steamer “Wolvin.” The engines are tripleexpan- 
sion, with cylinders 24, 39, and 65 inches, with 42-inch 
stroke. 

The four new ships cost about $1,720,000. On 


t 





the way of floors. With this exception, and also the 
fact that the “Corey” is fitted up with elaborate pas- 
sepger apartments, the four new vessels are all alike, 
Instead of wood, the floors of the “Corey” are all of 
cement. This change makes the vessel practically 
fireproof. A cement had to be found that would stand 
any amount of jar without breaking and also one that 
would give an adequate finish for a vessel carrying 
passengers. The floors with which the “Corey” is now 
equipped, it is claimed, are adequate in every respect, 
It is beHeved that in years to come no more wooden 
floors will be laid on these large ships if the cement 
floor proves to be all that is claimed for it, 
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The first of the new steamers launched, the 
H. Gary,” in June last 
Great Lakes cargoes -by carrying 12,003 tons, o1 


“Elbert 
broke all previous records for 
13,449 
from Escanaba to South Chicago 


net tons of iron ore 
The greatest records in unloading the new ships have 


been made at Conneaut harbor, where a cargo of 9,945 


tons was unloaded from the “Gary” in tour hours and 
fifty minutes. The sister ship, the “George W. Per 
kins,” was unloaded at Conneaut on July 17 of 10,514 


tone in four hours and fourteen minutes. This broke 
all previous unloading records 
it is said that an order will be placed with the ship 
yards for a vessel 578 feet long in the not far distant 
future. This would be still 9 feet longer than the four 
new ships of the United States Steel Corporation. The 
majority of ore vesseis of the future will likely be of 
10,000 tons capacity or thereabout 
— +o 
HOW CLINICAL THERMOMETERS ARE STANDARDIZED 
AND TESTED. 
(Continued from page 
whirling machine, the comparison tank, and the read 
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ing stand without undergoing further separate hand 


ling The thermometers when received are of course 
all numbered, and each lot is also given a number, so 
that it is easy to keep the record throughout the. pro 
cess, First to determine the ease with which the mer 
cury can be thrown back the whirling machine shown 
in Fig This mechanical device takes 
the place of the individual throwing back of the index 
by hand, a performance that often proves so discour- 
Two holders whose ther- 
potnt 


2 is employed 


nging to the amateur nurse. 
mometers have been heated 
are placed in a frame so that the bulbs are at the oppo- 
site extremities of a norizontal axis. This is then re- 
volved in a horizontal plane by a vertical shaft through 
the agency of a crank and bevel gearing as shown in 
the illustration. On top of this vertical shaft is a 
giass tube filled with oil or glycerin, and as it is re- 
volved the surface of the liquid takes a parabolic form, 
the depression of the center of course depending on 
the speed of rotation. This can be so gaged as to cor- 
respond with the maximum muscular effort that should 
be expended in throwing back the index, and all the 
observer has to do is simply to turn the crank until 
the proper speet! of rotation is attained. The ther- 
mosmeters that do not fall below 95 deg. F. are removed 
and rejected, and the holder is then placed in the 
comparison tank where the clinical thermometers are 
compared directly with the testing standards of the 
bureau. This eomparison is made at four test tem- 
peratures, 96, 100, 104, and 108 deg. F. (or 35, 37°39, 
and 42 deg. in the case of Centigrade thermometers) in 
a water bath, where there is a constant circnlation of 
the liquid, and two standard thermometers are em- 
ployed in each series of tests. This tank, which ap- 
pears in the center of the clinical testing table shown 
in the illustration (Fig. 3), is shown in section in Fig. 
4. It is a double-walled vessel of seamless brass tub- 
ing, within which is a propeller, A, driven by an elec- 
trie motor and serving to keep the water continually 
in agitation, the direction of the currents being shown 
by the arrows. The tank also contains a coil of seam- 
less copper tubing, C, through which hot or cold water 
from the regular laboratory supply can flow, the tem- 
perature being susceptible of regulation by the ob- 
server through the agency of the two-way mixing cock, 
C,. There are four standards, indicated by PP. on each 
of which one of the thermometer holders, H, is placed, 
thus permitting ninety-six thermometers to be im- 
mersed in the tank at once. The standard thermome- 
ters, 7, 7,, pass through the cover of the tank and can 
be read by the small microscopes, MM. In practice, 
however, one microscope proves sufficient, as it can be 
turned readily from one standard to the other. In 
the annular space surrounding the inner tank there are 
two heating coils of cotton-covered constantan wire, 
C, and C,, shellacked in place around a fine layer of 
mica. These coils, the resistance of each of which is 
80 ohms, are connected with a 110-volt cireuit, a rheo- 
stat, R. to regulate the current, antl a wattmeter, W, to 
measure the consumption of energy in the circuit as 
shown in the diagram. The switch, S.. when in the 
position marked “Fast,” allows the entire current to 
flow through the heating coils, but when turned to the 
“Slow” position it is possible to regulate the current 
with considerable nicety, as well as to measure with 
the wattmeter the amount of electrical energy con- 
sumed in maintaining a given temperature. The illus- 
tration shows the arrangement of rheostat and switch- 
es on the side of the table, the wattmeter being inside 
the top of the table and read through a glass plate. 
The electric light illuminates the scales of the stan- 
dard thermometers, while at the right end of the table 
re shown the hot and cold water cylinders or tanks 
electric coils to secure at 


above the normal 


“a 


in which it is possible by 
will e considerable range of temperature 

The process of testing ts first to bring the tempera- 
ture of the water in the comparison tank up to nearly 
the lowest test point, first osing the hot water supply. 
end then by employing the heating coils and fine regu- 
exactly 96 deg. F., 


bring the temperature to 


lation 
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when the standard thermometers are read. All of the 
holders are then dipped at this temperature, readings 
ol the standard thermometer being made and noted in 
each case, The holder on removal is placed in a read- 
ing micrescope, shown on the extreme left of the table, 
wher® the exact position of the mercury in each ther- 
mometer is observed, the holder being rotated so that 
each thermometer successively comes into the field of 
view of the microscope 
lated and the performance is 
other test points, after which the whirling machine is 


repeated at the three 


again called into requisition, and then a second and 
independent series of tes's of the holder is made. If 
tests they are coated with 
and the proper serial num- 


the thermometers pass the 
wax and the letters “B. 8.” 
ber are engraved on the stem, which is permanently 
etched by immersion in hydrofluoric acid. The bureau 
demands, as a condition of certification, that the dif- 
ference at any point in the two series of tests shall 
not be more than 0.15 deg. F., and that the correction 
at any point shall not be more than 0.3 deg. F., while 
the errors in the intervals‘between the test points must 
not exceed 0.3 deg. F. Quite naturally there is a de- 
mand that thermometers be supplied without any er- 
speaking scientifically, with a zero correc- 
tion—and this requires that the manufacturers use ex- 
traordinary care in their construction. From the prac- 
tical point of view it is more important that the error 
should be known, as if a thermometer is correct to 0.1 
deg. F. it is sufficiently accurate for ail ordinary work 
and for most purposes should prove as satisfactory as 
one with a zero correction, while one with a correction 
of 0.2 deg. F. can be used, provided the correction is 
considered when necessary. In the year ending July 
1, 1904, of the thermometers submitted for test 88.2 
per cent were certified as meeting the requirements of 
the board, showing that while a fair standard of con- 
struction is maintained, yet there is a need of such an 
official examination. Large numbers of thermometers 
are being constantly offered for test, and it is the gen- 
eral belief of those interested that the standard of man- 
ufacture is being raised. It is possible that at some 
future time the bureau may provide for the aging of 
thermometers by placing them under seal for a certain 
length of time, and thus be in a position to insure that 
they have been thoroughly seasoned. Other changes in 
the requirements may be made from time to time as 
it is found necessary, but the work so far has proved 
sutisfactory to all parties concerned, and is representa- 
tive of one side of the activity of the Bureau of Stan- 
cards. The section of thermometry of the Bureau of 
Standards is: under the capable supervision.of Dr. C. 
W. Waidner, whose interesting papers on thermometry 
end pyrometry published in the Bulletin of the Bureau 
ot Standards, and elsewhere, can be read with profit 
by all interested in heat measurements. 
a He 
The Current Supplement. 


rors or, 


A. Frederick Collins opens the current SuPPLEMENT, 
No. 1554, with an article on industrial automobiles. 
Almost every engineer and electrician is familiar with 
the fact that the majority of steam-power plants are 
nét operated under the most economical conditions. 
William McKay analyzes these conditions and makes 
some helpful suggestions. The completion of the twin 
tunnels under the Hudson River is described and illus- 
trated. Sir William Crookes'’s paper on “Diamonds” 
is concluded. Dr. Alfred Gradenwitz writes on lignite 
producer-gas plants, describing some new installations. 
Although the information lately published concerning 
steam turbines is voluminous, it is difficult to find any 
unbiased general statements regarding all types of 
such machines. Prof. Storm Bull gives a classification 
of turbines and enumerates their peculiarities. Donald 
Murray presents a most thorough and excellent résumé 
of page-printing telegraphs. His article is of particu- 
lar interest, inasmuch as he is himself one of the best 
known of printing telegraph inventors. Of minor arti- 
cles in the SurrpLeMeNtT we may mention those en- 
titled “Heat,” “How to Read Wild Life,” and “Alumi- 
nium Alloys.” 

3 +0+ 2 ——_—_ 
Synthetic Aleohol, 

The Compagnie Urbaine has recently conducted some 
experiments at its factory at Puteaux concerning syn- 
thetic alcohol. A mixture of coke, lime, and various 
metallic oxides was subjected to the heat of an electric 
furnace, and a carbide obtained denominated “ethylo- 
gene,” which by the action of water engendered. ethy- 
lene. The latter, absorbed by sulphuric acid, furnishes 
sulphoninic acid, from which alcohol is extracted by 
distillation with water. At the same time an ether is 
produced, a little acetic acid, and acetone. 
ne mini ep pewindntenshleiierinbitcee 

Production of Cocaine in Peru. 

This mdustry has been much developed of late 
years. The factories producing cocaine are scattered 
through different localities. The production has 
reached 11,000 kilogrammes per year, corresponding to 
the treatment of about 1,500 tons of coca leaves. The 
leaves are exported for use in the production of wine 











These readings are all tabu-- 
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and various medieaments. The total production of 
leaves is estimated to exceed 2,000 tons, not including 
the quantity consumed by the inhabitants. The co- 
caine exported from Peru is not chemically pure; it 
contains from one and a half to two per cent of im- 
purities. The most important market for the product 
is Hamburg, where the demand is constantly increas- 
ing. At that port the crude product is purified and 
resold.—Revue de Chimie Industrielle. 
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Soaring of Birds. 
To the Editor of the Screntiric AMERICAN: 

In the summer of 1872 I was visiting on the Warm 
Springs Reservation in eastern Oregon. The resi- 
dences of the government employes, etc., were in a 
deep valley between table-lands through which the 
water-courses had cut deep cafions. I climbed up on 
one of these tables, the edge of which was in most 
places perpendicular for ten, twenty, and more feet; 
and as I stood there in a strong breeze blowing against 
the face of the slope, a small hawk came gliding along 
ten feet above the edge, and following the 

the edge; and he kept on until he was 
little more than a rod away from me. He seemed to 
be making no effort except a little balancing and turn- 
ing in order to steer himself. The explanation seemed 
to me very simple; just there at the edge there was a 
strong, sharply-ascending current which enabled him 
to use wind and gravity against each other. 

In the autumn of that year I went to Foochow, 
China, and there I found the city frequented by a 
species of large bird which we call a kite. It seems 
to be half hawk, half buzzard in its build and habits. 
Its flight is heavy and awkward, its wings being too 
big for its pectoral muscles; and their tips are not 
pointed like a hawk’s, but broad and square across. 
But it is a master of the art of soaring. There are in 
Foochow two hills which lie square across the path 
of the afternoon sea breeze. Here, toward the close 
of a breezy autumn afternoon, a dozen or a score of 
these kites will resort and have a genuine coasting 
game. The sides of the hills are quite steep, and of 
course there results a strong, sharp upward current at 
the top. The kites come to the top, and, starting from 
the eddy in the lee of the top, glide out into the up- 
rushing current, wings balancing up and down and 
head and tail turning and twisting, till they are in 
the heart of the upward current; and then they turn 
broadside to it and are borne upward and backward 
séventy-five or a hundred feet. Then they descend 
again into the eddy, and again steer themselves out 
into the uprushing current. Throughout it all there 
is very little flapping of the wings; and if the Ameri- 
can boy could get his sled back to the top of the hill 
as easily as these kites get back into the uprushing 
current, no Chinaman could describe his coasting as: 
“Whish-sh-sh-sh—waikee backee mile!” 

One autumn day here in the interior I came to a 
stretch of waste land by the river covered with tall, 
dry grass and dwarf bamboos. A Chinaman had just 
set fire to it, and a strong column of smoke and hot 
air was ascending, when I saw one of these kites steer 
straight into that ascending column, and begin to 
circle round and round in it; and as he did so, he 
was steadily lifted upward as much as 150 or 200 feet. 
Then he went soaring off again. One cool, sunny day 
lact spring, when the air was cool, but the sun very 
hot, I saw a kite steering for a group of buildings just 
in front of me, from the dark tile roofs of which cur- 
rents of heated air were ascending. I supposed that 
the kite was coming to see if he could nab a spring 
chick; but when he reached the place he at once be- 
gan circling round and round, sometimes from right 
to left, sometimes from left to right, at the same time 
drifting away before a nice breeze from the north; but 
as he did so he was gradually carried upward till he 
was at least 500 feet above the ground. Then he drew 
in his pinions somewhat, just as a hawk does in swoop- 
ing, and, turning square against the breeze, glided 
away to the north with the speed of a race horse. 

Just west of where I now am is a long, steep slope 
of perhaps 2,000 feet. The lower half is in the lee of 
another mountain; but the upper half is fully ex- 
posed to the southwest winds of the season. Recently 
when the wind was almost a gale, | saw a small hawk 
having a merry coast. The wind was gusty, and some- 
times it would bear him up finely; and he would even 
take a shoot both upward against gravity, and outward 
against the wind. Again, the wind would suddenly fail 
him, and then he would flutter his wings much as @ 
kingfisher does when poising over the water, till a 
fresh gust came to his help. 

I was much interested in the feats of Lilienthal. 
He had evidently mastered the kite’s secret of the use 
of upward currents—the use of the upward current and 
gravity against each other—but alas! he did not have 
the kite’s body, nor the kite’s matchless skill in steer- 
ing. J. E. WALKFR. 

Shaowu, Fukien, China, August 7, 1905. 
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STRATIFICATION IN VACUO: ITS PRODUCTION WITH 
THE INFLUENCE MACHINE. 
BY HOWARD B. DAILEY. 

Every experimenter in electricity who has had to do 
with Geissler tubes has at one time or another mar- 
veled at the beauty and the mystery of the phenomena 
of stratification. In producing the stratified light in 
vacuo the Ruhmkorff coil has been generally regarded 
as the only practically available means for the illum- 
ination of the vacuum. So common has been this im- 
pression that few experimenters, nor even the makers 
themselves of the tubes, have seemed aware of the 
valuable possibilities of the influence machine for this 
particular form of experiment. This, of course, has not 
been without its reason. While no special precaution 
or nicety of manipulation is required in exhibiting 
stratified tubes with the coil, when such a tube is es- 
sayed to be used with the static machine the first ex- 
periences are usually disappointing. As the vacuous 
space merely lights up with the familiar unbroken 
glow of the ordinary Geissler tube, without any traces 
of striation, the experimenter naturally concludes the 
desired effect to be impossible of attainment with the 
static machine. However, with attention to a few sim- 
ple details of technique, striations can be developed 
with the influence machine having a distinctness and 
beauty, uniformity, and fixity of position never real- 
ized with the coil method of excitation. 

In bringing out the stri# with the static machine 
two vital conditions are to be observed; namely, suffi- 
cient, though not excessive current through the tube; 
and the careful avoidance of all sparking, even of the 
minutest character, at possible imperfect contacts in 
any part of the circuit outside the tube. The first im- 
plies a generator of sufficient size, to begin with, whose 
output can then be diminished or increased by regula- 
tion of its speed. In exciting stratification tubes with 
machines of the Holtz type it is generally only neces- 
sary to connect their terminals direct to the poles of 
the machine, with careful attention to perfect metallic 
contacts; the minutest break where disruptive spark- 
ing can occur destroys the striation and diffuses the 
light. This precaution attended to, the proper strength 
ot current must next be found by experimental regula- 
tion of the speed of the generator. As the machine 
slowly starts, the light within the tube is first seen 
as a thick nebulous line along the axis of 
the tube between the electrodes. This, at 
first continuous and steady, soon shows signs 
of uneasiness as the machine speeds up, and 
presently wavers and breaks into a beauti- 
ful series of brilliant, evenly spaced, isolated 
bands or strata which, when the current 
strength attains a certain value, settle into 
fixed positions and remain perfectly motion- 
less. It is significant of this feature of 
steadiness that it is one specially remarked 
by De la Rue as characteristic of the striw developed 
in his vacuum tubes by direct galvanic currents, dur- 
ing his now historical experiments with high-potential 
batteries of many hundred cells; thus, again, sugxes- 
tion of the probable ultimate identity of the natures 
of static and voltaic forms of electrical action is here 
vividly brought to mind. In the study of striation by 
the present method, the almost total absence of the 
violent oscillatory movements, frequent blurring and 
overlapping, and uneven spacing of the striz so char- 
acteristic of coil excitation, is an obvious advantage. 
The remarkable constancy of the stratification renders 
easy the making of photographic studies, with time 
exposures. Fig. 1 illustrates the beautiful uniformity, 
even spacing and perfect segregation of the strie pro- 
duced with a Wimshurst machine in a 12-inch tube, 
the effect being photographed with a three-minute ex- 
posure. In exciting stratification with the Wimshurst 
machine (which has probably been more largely made 
and used by amateurs than any other type), a simple 
device which from its function might be termed an 
atmospheric rheostat is required in conjunction with 
the tube. This necessity arises from a_ well-known 
peculiarity of Wimshurst machines, especially those 
of the sectorless type. If such machines are attempted 
to be run on closed circuit, or on a circuit having too 
little resistance, such, for example, as might be offered 
by a single Geissler’s tube, their fields suffer sucha 
diminution of potential as to cause a serious falling 
off of the output of the generator; thus, a tube may 
not receive sufficient energy even from a large gener- 
ator to establish the stratification. This is obviated 
by supplementing the resistance of the tube by that 
of two air gaps, one on each side of the tube in series 
with it. But as these gaps must not be spark gaps, the 
construction shown in Fig. 2 is adopted. Two smooth 
metallic disks three or four inches in diameter with 
well rounded edges are mounted in vertical positions 
on short insulating standards. Opposite the center of 
each disk and facing it is an insulated sliding rod 
terminating in a fine sharp point capable of longitudi- 
hal adjustment through a space of two or three inches. 
The tube to be exhibited is connected as shown be- 
tween the two middle posts; the two outer posts are 
in unbroken metallic connection- with the opposite 
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poles of the generator. With this arrangement the 
current passes the air gaps between the points and 
disks as a silent, continuous, non-sparking discharge 
and the stratifications within the tube are beautifully 
developed. In using the device, proper polarity is of 
vital importance. The point at the left must be con- 
nected to the negative side of the generator—that side 
which shows the brush effect on the collecting combs; 
the disk at the right is wired to the positive pole. If 
this order be reversed, sparking occurs at the resist- 
ance gaps and the effect is destroyed. 

The “stratified” tube, without which no collection 
of vacuum tubes is complete, is a specially prepared 
Geissler tube exhausted to just the proper degree, and 
containing some particular residual gas or vapor whose 
molecular movement has been found especially com- 
pliant to certain conditions of vibratiem, in the pe- 
culiar ordering of which the phenomena of “resonance” 
has had strong suggestion of probable participation. 

Chromatic Photography in Negative Colors, 

It is a well-known fact that natural colors are re- 
produced by using a sensitive layer of any kind, pro- 
vided it be transparent and in contact with a mercury 
mirror, when the colors of the object will be visible by 
reflection after the plate has been developed. If the 
sensitive layer be a bichromatic membrane, it is fixed 
by simply washing it with water. The colors will be 
visible as long as the layer is moist, but are made to 
disappear by drying and to reappear each time the 
plate is rendered moist. This phenomenon is doubt- 
less due to the action exerted by the hydroscopic prop- 
erties of the membrane, the moisture which penetrates 
throughout the mass. producing a physical and optical 
heterogeneity in the plate. 
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Fig. 2.—ATMOSPHERIC RHEOSTAT FOR STRATIFICATION 


IN VACUO WITH WIMSHURST MACHINE. 





Fig. 1,--8STRIATION PRODUCED WITH INFLUENCE MACHINE. 


In the August number of the Journal de Physique, 
Prof. G. Lippmann records some experiments he has 
performed with a view to replacing the water by solid 
matter. The author impregnated the plate with an 
aqueous solution of potassium iodide. After drying 
the colors were found stil] to exist, though quite faint- 
ly. The potassium iodide had thus remained in the 
plate, distributing itself unequally over the maxima 
and minima of interference. If, however, a solution 
of silver nitrate of about 20 per cent be poured out on 
this sensitive layer impregnated with dry potassium 
iodide, the colors will assume an extreme brilliancy. 
The plate can then be washed and dried without in any 
way diminishing the brilliancy of the colors. The 
author thinks that there has been formed silver todide 
which remains unequally distributed throughout the 
thickness of the membrane. The latter, however, re- 


mains transparent, the iodide being contained in the 


state of solution in the solid matter. 
An interesting feature is that the colors as seen by 


transparency are changed into the complementary col 
ors, so as to produce most brilliant negatives. If the 
same result could be obtained by means of gelatine 


bromide membranes, which are much more sensitive 
and isochromatic, it might be possible to reproduce 
chromatic photographs by simple printing as in the 
case of ordinary. photography. 
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A New Atlantic Cable. 


The steamer “Colonia,” which sailed from Canso, N. 
S., September 23, paying out the Commercial Com- 
pany’s new Atlantic cable, arrived at 6 o’clock, October 
2, at a point 187 miles from the Irish coast, where she 
will make the final splice between the 2,000 miles of 
cable she has laid from the American side and the 
187 miles laid from the [rish coast by the steamer 
“Cambria”. last June. 

On September 23 the weather on the Irish coast 
and the American coast was fine, but the “Colonia” 
was laying cable in a hurricane in latitude 55 minutes 
55 seconds north, longitude 42 minutes 10 seconds enst, 
blowing with the greatest force from the southeast. 

This will make the fifth Atlantic cable laid by the 
Commercial Company. . 
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Photographic Beeords of the Action of 
N-Rays, 

The much-discussed problem of the existence of 
N-rays could be settled only by an objective demonstra- 
tion of their effects. As these rays exert no tnimediate 
action on photographic plates, Prof, Blondlot seme 
time ago endeavored to obtain indirect photographic 
records, by taking a view of the same spark first with- 
out “N” rays, and afterward with “N” rays. In the 
latter case a more intense impression on the photo- 
graphic plate was observed. Oppcnents of the French 
scientist contended that the electric sparks were not of 
sufficient constancy to warrant him in drawing any 
definite conclusions from these experiments. Prof. 
Blondlot therefore continued his efforts in this direc- 
tion, and in a memoir published in a recent issue of 
the Revue Générale des Sciences describes a few fur- 
ther experiments where every care has been taken to 
avoid any uncertainty, These experiments really dem- 
onstrate the objective existence of the radiations. The 
process used was practically the same as that empioyed 
previously, but for a telephone inserted in the sec- 
ondary circuit of the induction coil. The assistant, by 
keeping the telephone receiver close to his ear, was in 
a position to check the regularity of the spark through- 
out the duration of the photographic experiments. If 
the spark was extinguished owing to an excessive dis- 
tance of the points, the sound in the telephone was 
alezo discontinued. If, on the contrary, the points 
touched each other, the sound became much more tn- 
tense. Any irregularities in the spark might thus be 
detected, and if any were observed during a photo- 
graphic experiment, the photographs were rejected. 

In a series of thirty-five experiments carried out with 
every care, twenty-three teste showed a most striking 
difference between the images obtained with and with- 
out N-rays, while eight tests gave a rather noticeable 
contrast, and four tests a contrast still visible though 
less marked. All the plates did show the action of N- 
rays, and if the difference between the two pkoto- 
graphic impressions was not always of the same in- 
tensity, this must be ascribed to the impossibility of 
obtaining an absolutely exact regulation of the small 
spark, 

It is of great importance that exceedingly feeble 
sparks should be employed, the brilliancy of which’ is 
little more than the minimum lumineus in- 
tensity capable of producing some impres- 
sion on the plate, Under these conditions 
a small variation in luminous intensity will 
result in a great variation in the intensity 
of the photographic image, while in the case 
cf a stronger illumination only a very small 
variation is obtained, 

In the experiments referred to, the N-rays 
were produced by a Nernst lamp inclosed in 
a sheet-metal lantern. The N-rays traversed 
successively an aluminium foil constituting the front 
wall of the latter, a pinewood plank two centimeters in 
thickness, another aluminium foil, an aluminium lens, 
a zine foil, a beard of whitewood two centimeters in 
thickness, an aluminium foil, constituting an electric 
screen to protect the spark, and finally the wall of the 
pasteboard box inclosing the spark, ; 

With all these experiments one second more has been 
allowed for the total duration of the exposure made 
without N-rays so as to make sure that this exposure 
was somewhat longer than the other. Instead of sim- 
ply taking two successive exposures with and without 
N-rays, another method, consisting in cross-wise frac- 
tional photography, has been chosen in some instances, 
The exposure with N-rays was made either before or 
aftcr the other, either on one side of the plate or on 
the other, and the experiments were varied in many 
other ways. Metal screens were used so as to elim- 
inate any disturbances likely to be produced by elec- 


trical influence. Checking experiments were made 
from time to time either by withdrawing the moist 
paper or by molistening it with salt water, when equiva 
lent images were obtained in each case, 


These experiments seem to be free from any objec- 
tion. While the results practically agree with those 
obtained in connection with former researches, the 
following interesting fact was discovered ineidentally: 

If N-rays be made to strike the primary spark of a 
Hertz oacillator, the secondary spark will decrease in 
brilliancy. This shows that N-rays modify the elec- 
tric phenomenon itself, and the intimate alteration of 
the spark is doubtless the cause for which the photo- 
graphic experiments on the action of N-rays can give 
no decisive results in case a spark is used as iliami- 
nant, whereas no result is obtained with other sources 
of light. 


—_— -—- *-e-e — 
In order to demonstrate that, if necessary, agricul- 
tural operations can be carried out day and night con- 


tinuously with a gasoline motor, an interesting 
trial was recently carried out in England on a farm 
near Biggleswade. A field was illuminated by acetylene 
gas, and two 6-foot mowers were attached to an Iivel 
gasoline tractor. Under these conditions fifteen acres 
were cut in the short thme of 3 hours, 35 minutes, 
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AFTERMATH OF PORT ARTHUR. 
Nogi’s 11-inch mortars were dropping their 


When 
high-explosive shells upon the Russian battleships and 
cruisers in the inner harbor of Port Arthur and sink- 
ing them, one by one, with that scientific precjsion with 
which all the Japanese operations of the war have been 
carried on, one could not help experiencing a feeling of 
pity that so many splendid vessels should be thus ruth- 


leasly destroyed. For nobody at that time imagined 
for a moment that any of these ships would be again 
set afloat, or if floated, be capable of being put into a 
thoroughly serviceable condition. Not only was it sup- 
posed that the shells which sank the vessels must have 
damaged them beyond successful repair, but it was 
taken for granted that before the Russians surrendered 
the city of Port Arthur they would be careful to com- 
plete the work of destruction by blowing up the sunken 
ships with heavy charges of high explosives. 
Great was the astonishment with which 
learned, upon the occupation of the fortress by 
the Japanese, that the latter, after making a 


it was 
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transport “Amur” was brought into the drydock by 
the Russians and there blown up with mines. 
Referring to our map of the sunken vessels, which 
was drawn from a sketch made from observations by a 
correspondent at Port Arthur, we draw attention to the 
evidence which it affords of the extraordinary activity 
of the Japanese in attempting to blockade the harbor. 
The wrecks of no less than twenty-four vessels are ly- 
ing in the vicinity of the entrance, some of them sunk 
entirely out of sight, and others with their upper works 
more or less exposed. One of our photographs is taken 
looking out to sea through the harbor entrance; to the 
left is seen the rocky base of Golden Hill, the chief ob- 
servation station for the fortress. In the center -of 
the picture is seen the bow and forecastle of the large 
Russian ship the “Rasvornik,” astern of which will be 
noticed the long line of davits. Between the “Rasvor- 
nik” and the shore is the wreck of the “Yinkao Maru,” 
one of the Japanese steamers with which it was at- 
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RUSSIAN SHIPS ADDED TO JAPANESE NAVY. 








Name. Type. Date. | Displacement. | Speed, 
Orel... ....... . .. | Battleship. 1904 66 18 
Nikolail......... - 1802 9,700 15.5 
Ketvizan,...... . ” 19.2 12,700 18.8 

Ovieda.... . .. . 1901 12.670 18 
Pere+viet......... re 1901 14,674 18.3 
Poltuva ... ...... bad 1598 11,000 16.5 
Ap axin « .. |\Coast Defense.| 1295 4,126 16 
Semavia - 1885 4,126 16 
DOPED. 36500600050 Armores or | 1008 78.0 21 
Palla ‘ta... Dee OE 6,630 2» 
IID, wis se cacdeanen > 1901 6,500 ba 
Novik........ ....«+e./Oruiser Scout.) 1002 26 

















Total displacement, 100,' 92 tons, 





surrender, when submarine mines and large charges 
of high explosive were detonated both against the 
outside and in the interior of the hulls. It is 
probable that the Russians imagined they 
had blown up the sunken vessels beyond 





thorough survey of the sunken ships, were con- 








any chance of recovery by the Japanese; al- 
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stationed thereon were able to render the fire 
of the 11-inch mortars accurate. For the 
sinking of the sips, eighteen of these 11-inch 
pieces were available, and once the Japanese 
were in possession of the hill they set about the sinking 
of the fleet with characteristic deliberation. The shots 
from any given battery were noted as they fell in the 
water and the distance that they were long, short, to 
the right or to the left, was duly telephoned in from 
the signal station. Proper corrections in the elevation 
of the mortars were made, and it was only a question 
of a few rounds before the exact range was secured. 
One by one the vessels were sunk at their moorings 
Perhaps the most interesting of the remarkable 
photographs that accompany this article, some of 
which were taken in Port Arthur while the bombard- 
ment of the ships was actually under way, is one giv- 
ing a view of the drydock and inner basin, with the 
“Sevastopol” lying on the nearer side of the dock be- 
neath the shear legs, and the armored cruiser “Bayan” 
lying on the farther side of the basin. The lofty col- 
umn of water is not, as one might suppose, due to the 
explosion of a submarine mine, but to the explosion of 
one of the Il-inch shells from the Japanese batteries. 
At the time the photograph was taken, the Japanese 


were concentrating their attention on the armored 
cruiser “Bayan,” and this was one of the early trial 
shots, The next shot fell 


beyond the vessel, among 


Warships are shown in black; merchant vessels, sunk to blcck entrance, shown in white. 


MAP SHOWING POSITIONS OF SUNKEN SHIPS AT PORT ARTHUR. 


tempted, unsuccessfully, to block the entrance channel. 
The sunken vessels vary in size from ships of about 
3,000 tons down to small wooden junks, and several 
of them were vessels that were laden with stone and 
intended to be sunk exactly in the channel. The pres- 
ence of Russian ships is due to the plan of Admiral 
Makaroff of sinking vessels in such a way as to hinder 
the operations of the enemy and afford protection to 
the Port Arthur fleet, while still leaving open a chan- 
nel for sorties. . 

The work of the Japanese in salving the Russian bat- 
tleships and cruisers is certainly one of the most aston- 
ishing feats of the many astonishing things that they 
have done during the late war. The vessels lay in from 
45 to 50 feet of water with their main decks awash 
and in some cases entirely submerged. Their injuries 
consisted of holes that had been made chiefly by 11-inch 
shells, some by the bursting of the shells on the outside 
below the water, and others by shells which, falling al- 
most vertically, entered the ships through the decks and 
passed out below the water line. The most serious in- 
juries, of course, were those which were wrought by 
the Russians themselves on the night preceding the 


plugged up, and the larger openings were in- 
closed with cofferdams or rendered water-tight 
by the free use of canvas, planking, and ce- 
ment. All through the spring and summer the 
salvage operations were steadily prosecuted, and on July 
22-it was officially announced from Tokio that the Rus- 
sian battleship “Poltava” had been refloated. Soon after 
came another official announcement that the “Peresviet” 
was afloat. Then in quick succession the cruiser “Pal- 
lada” and the battleships “Retvizan” and “Pobieda” 
were raised, and also the armored cruiser “Bayan.” 

In our issue of September 9 we drew attention to 
the fact that the Japanese were likely to put four of 
the Russian battleships in commission under their own 
flag, and two of the Russian cruisers. So successful, 
however, have been their salvage operations that it 
now appears that they will also add to their navy the 
fast protected cruiser “Variag,” which has recently 
been raised at Chemulpo, and that during the present 
month the 25-knot cruiser scout “Novik” will be once 
more afloat. These vessels, together with the four 
ships captured at the close of the battle of the Sea of 
Japan, will mean the addition of a dozen ships to the 
Japanese navy, with an aggregate displacement of 
over 100,000 tons. As a result, it will be found that 
the Japanese have performed the unparalleled feat of 
literally annihilating the whole navy of the enemy, 
not only without aggregate 
loss to themselves, but 





some coal sheds on the 
dock, and the third struck 
the ship. Shortly after 
this photograph was taken, 
the “Sevastopol” steamed 
out of the harbor and took 
position in the lee of some 
lofty hills that screened . 
her’ from the Japanese 
flotilla, she was torpedoed 





and flually was taken out 
and sunk in deep water by 
her own captain It will 

neted that the drydock 
in the foreground of the 
picture is empty \ few 
hours Jater th: mining 


Battleship “ Peresviet.” 


with a positive and very 
large increase in strength. 

The true test of the fight- 
ing strength of two navies 
is the number of fast ar- 
mored ships that they can 
place in the first line of 
battle. At the commence 
ment of the war Japan pos- 
sessed six battleships and. 
eight armored cruisers. 



























RUSSIAN WARSHIPS THAT HAVE BEEN REFLOATED AND ADDED TO THE JAPANESE NAVY 





This battleship is a sister to the “ Pobieda,” sunk and raised at Port Arthur, and to the “ Osliabia,” sunk in the battle of the Sea of Japav, 


At the close of the war, 
after performing feats of 
arms which in the practical 
results achieved are with- 
out parallel, Japan emerges — 
with ten battleships and 
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3 OcTOBER 14, 1905; 
a nine armored cruisers, four of the battleships and the and “Novik.” Of these vessels, the battleships “Orel” by the Japanese to the mner line of defense. She 
pst: armored cruiser having been raised at Port Arthur and and “Retvizan” are the most valuable, carrying the most should never have been sent to the Far East. The 
ced. two of the battleships being captured in the Sea of modern armor and guns. The “Pobieda” and “Pallada” cruisers are all fine vessels, and the “Bayan” in par- 
ae Japan. In addition to these she has captured two coast- are armed with the 10-inch gun as their principal wea- ticular will be a valuable addition to the already 
- defense vessels, the “Apraxin” -and “Seniavin,” and pon, and the guns of the “Poltava” are of an old pat- large fleet of ships of the armored class possessed by 
3 has raised the protected cruisers “Pallada,” “Variag,” tern, The “Nokolai” is an old ship and will be relegated the Japanese. 
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The “ Poltava ” is a sister to the “ Petropaviosk,” blown up earty in the war with Makaroff on board, and 
to the “ Sevastopol,” which was sunk by her captain in deep water. 


Battleship “ Poltava,” 


on 


ely This fine battleship, built in 1902 by the Cramps of Philadelphia, was sank in the first torpedo attack, was 
raised, and took a prominent part in the sortie of August 10. 


Battleship “ Retvizan.” 
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Altogether nearly two dozen vessels, big and littie, were sunk by the Japanese in the endeavor to block the entrance to Port Arthur, 
rs Entrance to Port Arthur, Looking Seaward, Showing the Sunken Merchant Vessels. 
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Protected crutser “ Pallada.”” Battleship “ Pobieda.” 
All of these ships, and the “Bayan,” sunk in the inner basin, have been raised and added to the Japanere navy, 
General View of Port Arthur Harbor, Showing Positions of Sunken Ships. 
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y found and eunk the ship, 





On the tur side of the basin ty the armored cruiser * Bayan.” The coiame of water is due to the explosion of an 11-inch shell, aimed nt 
Japanese observer on 208-meter hill, the successive shells fell closer anti! the 


View of Drydock and Inner Basin at Port Arthur During the Bombardment. 
RUSSIAN WARSHIPS THAT HAVE BEEN REFLOATED AND ADDED TO THE JAPANESE NAVY. 
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THE SANTOS-DUMONT “NO. 14.” 


BY THE PARIC CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 


Santos-Dumont has been making the first trials of 


his new airship, the No. 14," on the beach at Trou 


ville. The balloon is housed in a shed which he had 


built here, and he intends to carry out a number of ex 


periments. Starting in the latter part of August, he 


made a series of flights over the beach and advanced 


above the sea The experiments were watched with 


interest by large crowds of people who are spending 


the season at this well-known resort During the 


Santos-Dumont was very successful in pl 


Inaneuvers 


loting the new airship and in steering it about as he 


wished He himself as very well satisfied 


When all 


expects to make a long flight, probably 


expresses 
with its performance is in good shape he 
above the sea, 


continuing the experiments he began some time ago 
at Monaco 

The body of the balloon is of a rather long cigar 
shaped form, and it will be noticed that the position of 
the largest diameter is placed somewhat near the front 


rhis shape was adopted in some of the preceding types 


nd was found very satisfactory The front end is 
considerably pointed, howeve Originally it was in 
ended to use a very long balloon body for the No 
14 but afterward the present form was adopted, as it 
eemed preferable Some new points are to be noted 
both in the car and in the motor and screw The car 


which is suspended some ten feet from the balloon 


short in 
which 


body by fine steel plano wires, is made very 


the present case. It is large at the front end, 


carries the basket, and then tapers to a sharp point in 


the rear. Bamloo poles are used in the construction 


of the car, and it is very much simplified in the pres 


ent cuse being re 


duced to four long 
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Obtaining Thin Metal Wires by Electrolytic Means. 
paper before the French Academy of 
Henri Abraham suggests a method for 
obtaining very thin métal wires which is somewhat 
similar to the well-known Wollaston process of mak 
The wire which is to be reduced 
taken as positive electrode in an 
its electrical resistance is measured 


In a recent 


Sciences, Mr 


ing platinum wires. 
in cross-section is 
electrolytic bath; 

from time to time, the current being stopped as soon 
as the cross-section of the wire has attained the figure 
required. The electrolytic bath should be rather di- 
lute so as to have a very great resistance, when the 
current will be uniformly distributed throughout the 
length of the wire without its being necessary to give 
the two electrodes a strictly determined relative posi 
tion. In fact, nearly the whole of the resistance of 
the liquid will be in the immediate neighborhood of 
the thin wire. 

Distilled water containing some thousandths of its 
weight of copper sulphate can be used as a bath when 
dealing with copper wire, or else a similar amount of 
stiver nitrate if silver wires are to be treated 

The operation 
rather slow in order to allow the metallic salt forming 


should be controlled so as to be 


around the wire to diffuse into the bath. Unless this 
precaution be taken, electrolysis will show a rather un 
stable behavior. Wherever the current happens to be 
too strong, an excess of salt will be formed, when the 
bath becoming too conductive, the current will aug 
ment and burn the wire. If on the other hand such 
salt as has found be allowed to diffuse into 
the bath, the behavior of the electrolysis will 
quite stable, as the thickest parts of the wire are pre- 
ferably attacked, owing to. the resistance of the neigh- 


been 
prove 


Oerossr 14, 1905. 
A HUNDRED WAYS OF BREAKING YOUR NECK. 
When we witness the sensational performances of 
acrobats, are we attracted solely by the skill exhibited 
in accomplishing difficult feats? There is still another 
element of interest, which inspires a feeling curiously 
compounded of admiration and a painful presentiment 
of danger. The guiding principle of the inventors of 
these acts is to give our nerves a shock more intense 
than any hitherto experienced, and so we are encour- 
aging a competition in rashness in which the contest- 
ants sometimes attempt the impossible. The familiar 
trapeze performances, aerial ballets in which the 
dancers are suspended by invisible wires, balloon as- 
censions, and parachute drops, even the “human can- 
non ball” hurled by powerful springs from the mouth 
of a simulated cannon, though dangerous enough and 
often fatal, cannot compare in hair-raising power with 
the astounding performances of the last few years. 
“Looping the loop” and its progeny are the most ef- 
fective devices yet invented for producing apparent as 
well as real danger. Does any one still remember the 
American bicyclist who used to ride at terrifying speed 
down a steeply-inclined sixty-foot ladder? One night 
an attack of vertigo caused his death, but his act was 
less dangerous than the performances on inverted and 
aerial paths to which we have since become accus- 
tomed. In “looping the loop,” first performed by James 
Smithson, better known as “Diavolo,” a bicyclist starts 
from a platform 60 feet high and plunges down a track 
which extends obliquely for 100 feet to the ground, and 
thence rises to form a complete spiral loop 20 or 25 
feet in diameter. The speed acquired by the cyclist in 
descending the inclined plane carries him around the 
loop. When “Diavolo,” preceded by a great reputation, 
“ame to Paris, he 
found one _ Noiset, 








bers braced across 


in the middle by a 
light bamboo frame 
The basket is very 
small and light, and 
is just sufficient to 
hold the aeronaut. It 
is somewhat widen- 
ed out in the lower 
What is espe- 
noticed 


case 


part 
clally to be 
in the present 
is the new arrange- 
ment which Santos- 
Dumont has adopted 
for placing the mo- 
tor and screw. Con 
trary to the method 
which he used in the ie ‘ 
other types, he places ; 
the screw in the 3 
front of the car. Fs : 
Thus it the “4 ai 
airship by pulling ‘ 
and not by pushing 
it, as before. Alumi- 
nium vanes are 


moves 














an el elle 








known professional- 
ly as “Mephisto,” 
preparing to loop the 
loop at a rival music 
hall. In_ spectators 
supposed to be civil- 
ized these perform- 
ances and their suc- 
cessors produced the 
same savage delight 
i that was evoked by 

the bloody sports of 

the Roman _ circus. 

While several cy- 

clists were preparing 
« stoleop the loop hen- 

estly, one man, un- 
4 willing to risk his 
life for the amuse- 
ment of spectatcrs, 
devised a loop with 
a concealed groove 


which guided his 
wheel and kept it 
from falling. His 


trick was accidental- 
ly exposed by a 











adopted for the 


acrew, instead of the 
usual cevered bam Aeronaut, in Flight. 
boo - frames The 


vanes are held tothe 

motor shaft by a light bar which ts riveted to them 
At right angles is placed a short steel bar, and from 
here three steel wires run to the blades of the screw 
The screw measures 
across, and the outer width of the blades is 8 inches 
It runs at a speed of 2,000 revolutions per minute 


on either side, about 6 feet 


The second engraving shows the disposition of motor 
A motor of con- 
siderable size and power has been placed on the “No 
14." The present motor is of an entirely new design, 
and ts built by the Peugeot Company, the well-known 
Paris automobile builders. The cylinders are placed in 
V ahape on a circular aluminium crank box. A &mooth 
cylinders, except at the upper 
radiating wings 
At the ends of the cylinders is a spherical inlet head 
to which comes the pipe from the carbureter. The 
sausoline tank and induction coil are placed on the top 
of the ear behind the basket. Back of the motor isa 
bamboo cross-pole for attaching the front wires of the 
tulloon, The steering apparatus has also been reduced 
toa very simple form: The rudder, a hexagonal frame 
stretched with silk, is jointed to the balloon body at 
the top, and at the bottom a single pole serves to hold 
it. Through the middle of the rudder runs a cross- 
pole whose ends are connected by wires to the steering 
wheel in front of the aeronaut 
et - 
To. copper the surface of brass articles, all that is 
equired is to wind a piece of wire round them, and 
them in sulphuri The zine is dis- 
brass, but the copper 
as if 
of pure copper. . 


wnd screw at the front of the basket 


surtace is civen to the 


ends, which have the usual form of 





dilute acid 


ved fror 


surface of the 


emains undissolved, and the article will appear 


couted on the surface with a laye: 


The Latest Creation of the Brazilian 


THE SANTOS-DUMONT “NO, 14.” 
boring liquids being smaliest in the neighborhood of 
these points 

Currents of about 0.01 ampere per square centimeter 
wire surface are especially convenient for the opera- 
tion. The current intensity should be reduced as the 
wire becomes thinner, the preparation of a satisfactory 
wire lasting about half an hour 

The author states that wires treated with necessary 
caution show sufficient homogeneity to allow their new 
disruptive load to be calculated approximately by di- 
viding their former disruptive load through the ratio 
of their present and their initial electrical resistances. 

-_——-—-————-—--s+- 6 +o. 
Official Meteorological Summary, New York, N. Y., 
September, 1905. 

Atmospheric pressure: Highest, 30.36; lowest, 29.85; 
mean, 30.06. Temperature: Highest, 84; date, 30th; 
lowest, 46; date, 26th; mean of warmest day, 74: date, 
30th; coldest day, 54; date, 26th; mean of maximum 
for the month, 72.9; mean of minimum, 60.7; absolute 
mean, 66.8; normal, 66.3; average daily excess com- 
pared with mean of 35 years, + 0.5. Warmest mean 
temperature for September, 72, in 1881. Coldest mean, 
61, in 1871. Absolute maximum and minimum. for 
this month for 35 years, 100, and 40. Average daily 
deficiency since January 1, — 0.3. Precipitation: 7.11; 
greatest in 24 hours, 3.58; date, 2d and 3d: average 
of this month for 35 years, 3.60; excess, + 3.51; excess 
since January 1, + 2.42. Greatest precipitation, 14.51, 
in 1882; least, 0.15, in 1884. Wind: Prevailing direc- 
tion, northwest; total movement, 7,561 miles; average 
hourly velocity, 10.5; maximum velocity, 38 miles per 
hour. Thunderstorms, 3d, 20th, Clear days, 12; part- 
ly cloudy, 7; cloudy, 11, 


The Airship in the Shed, Showing the Arrangement 


of the Motor and Propeller. 


clown, who got his 
foot caught in the 
greove, and the dis- 
graced looper fell 
into obloquy and ob- 
livion. The public soon tires of the strongest sensa- 
tions. The stationary loop gave place to the rotating 
circle called “the devil's wheel,” in which the cyclist 
spins like a squirrel. Taking his place inside the 
wheel, which is about fifteen feet in diameter, he ped- 
als in a direction opposite to that of the wheel, and 
thus remains at the bottom until the wheel has ac- 
quired considerable velocity. Tien he stops pedaling, 
applies his brake, and is carried backward and up- 
ward nearly to the top, whence he rushes down, and 
flies around and around the revolving wheel with 
startling speed. 

At a performance in Vienna, a cyclist, stricken with 
apoplexy, fell from the wheel and soon expired. But 
the danger of cerebral congestion is not the only one. 
The critical phase of the act is the last, when both the 
bicycle and the large wheel are being brought to rest 
by brakes. The bicycle lurches, and the slightest error 
in steering may send it through the open side of the 
wheel and precipitate the rider to the stage. 

In Germany a genius called “Eclair” invented an 
infernal wheel of another sort. It was about twenty- 
five feet in diameter, and a smaller wheel rolled around 
inside of it, obtaining its impetus from a plunge down 
an inclined plane, which made a descent of fifty feet. 
To this small whee! “Eclair” was lashed in “spread 
eagle” fashion. He accustomed himself to this novel 
mode of locomotion by having himself strapped to a 
similar wheel, which was turned rapidly about a fixed 
axis by means of a crank. 

More startling and perilous than any of these devices 
is the “circle of death.” This is a large, flat, truncated 
cone, like the rim of a pudding dish, supported by 
ropes in a position slightly inclined to the horizontal, 
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so that only one side of the lower and smaller edge 
rests on the stage. Bicyclists—one or more—enter the 
central space, and run up and around the steep side 
with their machines and bodies nearly horizontal. 
Then, to add to the apparent and real danger, the whole 
apparatus is raised aloft. The effect is thrilling, for 
the riders appear to be in constant danger of falling. 
In Berlin, as three cyclists were gyrating in a single 
circle of death, one fell and carried a second down 
with him. They had scarcely reached the stage when 
the third performer fell also. 

The globe of death,” an interesting and compara- 
tively safe act recently exhibited in a New York thea- 
ter, combines some of the features of looping the loop 
and the devil's wheel Two bicyclists, a man and a 
woman, enter a stationary lattice-work globe some twen- 
ty feet in diameter, and course around it at great speed 
in both vertical and horizontal circles. 

All of the acts hitherto described are performed with 
complete circles or loops. The next development was 
the removal of the topmost part of the vertical loop, 
leaving an air space through which the bicyclist flies 
head downward. This feat is called “looping the gap. 

Mile. Dutrieu, “the human arrow,” produces a more 
graceful effect by traversing a gap in a track which 
would not, if complete, form a loop. The first section 
of the track is a plane fifty feet long, inclined 30 deg 
to the horizontal and terminating in a short upward 
curve. The second section begins with a saddle-back 
curve, and ends in a plane inclined upward for the 
purpose of bringing the bicycle to rest. The two sec- 
tions are separated by a gap of fifty feet, through 
which the cyclist flies like an arrow. It is worthy of 
note that women formed a large majority of the spec- 
tators of the humen arrow’'s first public flight. 

A feat, performed by the cyclist Marok, might be 
called looping without a loop. The track resembles 
the first section used by the human arrow, but the up- 
ward curve is longer and forms an arc of a circle. At 
the foot of the incline and the commencement of the 
curve the bicycle is caught by a wire suspended from 








Eclair’s Practice Wheel. 





The Autobolide. The Automobile Turns a Somersault Before It Reaches 


the Ground, 





Scientific American 


the eenter of this circle. The machine, therefore, after 
traversing the curved path, describes the remainder of 
the circle in the air. Meanwhile the curved path is 
replaced by a level one terminating in an ascent, which 
receives and stops the cyclist when he returns to earth 
and casts off the wire. 

In another ingenious and terrifying variation of the 





The Human Cannon Ball. 


























Diving into a Small Tank. 


A HUNDRED WAYS OF BREAKING YOUR NECK. 











A Variation of the “ Human Arrow” Act, in which the Vehicle is Stopped 
Abruptly and the Rider is Thrown into the Air and Caught on « Trapeze, 
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human arrow, the bieyele is replaced by a four-wheeled 
car, which is stopped abruptly by a buffer at the end 
of the upward curve, while the rider is hurled through 
space to a trapeze some distance away and fifty feet 
higher. Failure to catch the trapeze means certain 
death. 

Another startling application of the same principle 
is made in an open-air performance which has been 
given many times in America, England, and Germany. 
The inclined track is erected on the shore of a lake or 
river, and is two hundred feet long. The starting 
platform is a hundred feet, the top of the upward curve 
about forty feet above the ground, When the bicyclist 
rides off the end of the curve into space, he lets go his 
machine and dives into the water. This frightful 
plunge terrifies the spectators, but the real danger is 
that of being struck and killed by the bicycle, a fate 
which befell James Fleet in Chicago. 

An acrobat named Thompson makes a-still more 
perilous plunge with the aid of simpler apparatus, 
leaping from the top of a very long vertical ladder 
into a tank some distance away, which measures only 
forty feet in length by eight feet in width. A slight 
error in making the leap would bring him to the 
ground instead of the tank. 

The automobile, the queen of sport, shares with the 
bicycle the glory of these dangerous exhibitions. One 
of the latest developments is the monstrosity called 
the autobolide, which is making fame and fortune 
for Mile. de Tiers. From an elevation of forty feet the 
first section of the track slopes downward at an in- 
clination of 45 deg., and at its lower end curves down- 
ward and inward to form a semicircle. Down this 
track and around the outside of the curve rashes an 
automobile weighing nine hundred pounds, which is 
held to the track by rollers engaging with fixed rails. 
Running off the end of the curved track at a speed of 
thirty-five miles an hour, the vehicle files through the 
air, inverted, to a hollow curve which rights it and 
sends it spinning down a long incline with still greater 
velocity. The whole journey occupies just four sec- 















Eclair Lashed to a Wheel and Looping the Loop. 
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onds. As Mile. de Tiers, inverted like her automobile, 
dashes around the sharp curve and is hurled into space, 
she experiences a painful sensation as if her head were 
being torn from her body, and with good reason, for 
the combined pull of gravity and centrifugal force ex- 
ceeds two hundred pounds. The pain eontinues for 
many hours, and the danger is shown by the fact that 
in triale made with an empty automobile the vehicle 
has fallen three times. Yet this young woman has 
never felt the slightest fear, and she claims that at 
her first invitation performance she was less excited 
than the reporters who were present. This is the 
more remarkable because she is neither a seasoned 
acrobat nor a sportswoman, and has never even ridden 
a bicycle. Her act did not admit of practice. The first 
attempt was a sort of toss-up against fate. The wo 
man won and has won ever since. 

Another young woman has been less fortunate, for 
a terrible accident has abruptly terminated the exhibi 
tion of the aptly-named “whirlwind of death,” in which 
she appeared recently at a Paris music hall. In this 
act the automobile, after running down an inclined 
plane and up a short curve, was projected into space in 
a nearly level position, like the bicycle of the human 
arrow. But when the vehicle had reached the highest 
point of its trajectory, it was caused, by an ingenious 
combination of springs and levers, to turn a complete 
somersault, after which it continued its flight to the 
receiving platform, forty feet distant from the point 
where it had left the first section of the course. The 
act was particularly thrilling because the vehicle, at 
the moment of the somersault, appeared to stop in its 
onward flight and, consequently, to be in imminent 
danger of falling to the floor, twenty feet below. This 
illusion was due to the very low position of the center 
of gravity, which caused the inverted body of the 
woman to move backward, at that instant, faster than 
the center was moving forward 

What is the incentive which impels these men and 
women to risk their lives nightly before crowds of 
spectators? Is it ambition, vanity, love of applause, 
or simply the hope of making a fortune? The Amer- 
ican “looping the loop” was conceived in an essentially 
practical spirit, and “Diavolo,” who received $600 a 
night, has become a rich man. Mlle. Dutrieu, “the 
human arrow.” earns $80,000 a year, “Mephisto” re- 
ceived $140, Mile. de Tiers $200 a night in Paris, and 
larger sums abroad. Imitators, of course, receive less 
than originators. The current pay for looping the loop 
is from $20 to $40 a night, which is not high, especially 
if the performer owns the apparatus, which costs at 
least $500. 

It seems, therefore, that the hope of gain is not the 
only incentive, but that the performer, like the public, 
is attracted by the very danger of the act—a curious 
illustration of the fascination exerted by emotions 
which, tn themselves, are disagreeable. 


——~ 


AIR PUMPS FOR EXPERIMENTAL PURPOSES. 


BY W. Pp. WHITS. 





The four most important requirements for an air 
pump, arranged roughly in the order of their impor- 
tance, are: (1) Absence of leakage; (2) absence of 
clearance; (23) absence of the vapor of water or other 
substance; (4) valves that will work with very ‘small 
alr pressure—so-called automatic valves, The effect 
of clearance or of vapor is about the same; with either 
we have a gas which either condenses or is compressed 
into the clearance space as the piston nears the end 
of the cylinder, to evaporate or expand again on the 
return stroke, thus keeping a considerable pressure al- 
ways in the cylinder, and preventing the attainment 
of-a good vacuum. 

Curiously enough, the fourth of the above require- 
ments has come to have an exaggerated importance at- 
tached to it. There have been on the market pumps 
which leaked badly, in which the question of clear- 
ance was neglected and that of vapor apparently never 
thought of, which nevertheless were the subject of 
great claims on account of some more or less compli- 
cated and expensive variety of antomatic valve, whose 
advantages were usually far outweighed by the other 
defects of the pump. The most curious thing about 
the whole matter is that there has long been known a 
form of automatic valve (usually attributed to Prof. 
Tait) for many years made by one American manufac- 
turer, which is simpler and better than most, at least, 
of the patented contrivances. 

A really important improvement to most existing 
pumps would be the use of of] as a sealing material, 
which reduces both leakage and clearance exceedingly 
close to absolute. zero. 

Why it has not been more generally used is, to the 
present writer, a mystery. The idea is as old as the 
seventeenth ceatury, and is familiar today tn the 
mercury pump. The advantage can be seen when we 


reflect that the only defect of the oil] pump worth men- 
tioning, the effect of vapor from the oil; is a thing that 
is neglected in ordinary pumps. There is, therefore, 
nothing surprising in the fact that the exHaustion of 


the best oll pumps is measured in thousandths of a 
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millimeter—hundreds of times as good as with or- 
dinary mechanical pumps. 

The immediate object of the present article is to 
point out the fact that even with the crudest construc- 
tion, the oil pump is still far ahead. For instance, the 
pump shown in the figure was made as follows: An 
old bicycle pump was soldered up tight at the bottom. 
An inch up, a half-inch hole was drilled, and the slant- 
ing tube, R, soldered on, strengthened by the brace, B. 

















AN EXPERIMENTAL AIR PUMP. 


This tube is to bring air from whatever is being ex- 
hausted. For the top of the cylinder a ring, D, cut 
from heavy brass tube, was soldered on, and into this 
screws the cylinder head, H, conical on the inside, so 
that all air bubbles may readily be swept up through 
the valve, V, which opens from the very top of the 
cone, The plug, 8, makes a stuffing box for the piston 
rod. The piston is reversed, so as to force up instead 
of down. Last, but not least, a cup, C, to contain 
oll, is soldered to the ring, D, so that every possible 
opening by which air could enter is sealed by oil. To- 
tal cost, about $2. The action can be very simply de- 
scribed. Bach up-stroke of the piston crowds out all 
the air above it, and when the piston returns below 
the side hole, air from the receiver is free to enter 
the empty space. In the following up-stroke the pis- 
ton first, by passing the side hole, cuts off communica- 
tion with the receiver, and then forces out the air 
above it. Tested with a McLoud gage, this pump gave 
an exhaustion of 0.2 millimeter. One might get more 
or less than this in another case, as it depends mainly 
on the quality of the oil. The oil in this case was 
commercial, heavy lubricating oil, not specially dried 
or treated in any way. 

Although this pump, considering its vacuum alone, 
is only from five to ten times. as good as the best me- 
chanical pumps generally sold for experimental pur- 
poses, yet. it really is far more useful. The excellence 
of these others depends upon good workmanship, and 
this means that they must be expensive, and that their 
efficiency is easily impaired by wear or by slight acci- 
dents. The oil pump.is thus vastly more reliable, as 
well as cheaper and more durable. Moreover, the im- 
provement in the vacuum happens to come in a way to 
be rather important. There are three different classes 
of work for an air pump: 1. X-ray work and the like, 
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requiring a very high vacuum and all sorts of pre- 
cautions outside the pump itself—of all of which there 
is no question here. 2. At the other extreme, the or- 
dinary phenomena of atmospheric pressure, requiring 
a vacuum of several centimeters or better 3. Geissler 
tube and other similar electrical phenomena, ranging 
from 2 millimeters down, but showing special interest 
between 1 and 0.1 millimeter. The average pump just 
enters this region, but stops short of the best part of 
it—that is, when in fine condition; when in poor con- 
dition it is good only for the second class of phenom- 
ena, which can be shown, though not as well, by a 
common aspirator. Thus a moderately good oil pump 
opens one of the most beautiful and interesting classes 
of phenomena in nature. 

An ordinary school pump can easily be made into 
an oil pump of the type here described. A hollow cone 
can be cast of type metal directly in the cylinder, and 
the rest is a matter of solder and sheet metal. Nearly 
every school has one or more old, worn-out pumps in 
its truck pile, which can easily be made better than 
new, since a large air leak will only leak a little oil, 
and a slight oil leak is a trifling inconvenience which 
does not affect the vacuum, 

For moderate results albolene or liquid vaseline is 
a good oil to use, as it is not acted on by sulphuric 
acid, and can therefore be freed from water vapor at 
any time by shaking it up with the concentrated acid. 
For the best results no great expense is needed, but 
two problems are to be solved: 1. To find or make a 
vaporless oil. 2. To find a simple method of getting 
double exhaustion, so that the chamber which draws 
from the receiver does not come to atmospheric pres- 
sure at any time, but delivers into a good vacuum. 
There are at least three simple ways of doing this 
without using two cylinders, but this whole question 
is beyond the purpose of the present article. 

——_—_>-+9-+ oe __-_-——— 
VALVE FOR OIL WELLS. 

Pictured in the accompanying engraving is an im- 
proved valve for oil wells which provides a tight joint 
at the stem of the drill and permits control of the 
oil during the drilling operation and thereafter. In 
the general view the drill stem may be seen passing 
through the floor of the derrick into the valve casing, 
which is bolted to the top of the oil tube. The details 
of the valve are clearly shown in the section view. The 
drill stem is indicated at A. Bolted to opposite sides 
of the main valve casing are two bonnets, B and 
C. The bonnet, B, is formed with rectangular 
base and sides and a dome-shaped top. Within it 
is the valve, B, which, in cross section, conforms‘ ex- 
actly to the interior of the bonnet. The latter is 
provided with grooves adapted to receive tongues 
formed on the body of the valve. The inner extremity 
of the valve has a semi-cylindrical face, which fits close- 
ly around the drill stem, A. A perfectly tight joint is 
insured by the provision of hydraulic packing. The 
body of the valve is also made perfectly tight with 
packing strips set both transversely and longitudin- 
ally. The bonnet, C, which is of cylindrical form, is 
divided by a central partition into two chambers, one 
of which contains the valve, H, and the other the valve, 
F. The valve, EZ, like valve, D, is formed at its inner 
extremity with a curved face, adapted to fit snugly 
against the drill stem, A. The valves are operated by 
threaded valve stems, as illustrated. Under normal 
conditions, when the drilling operation is in progress, 
the stem, A, passes down through the body of the valve 
casing. The valves, D and E, are advanced so that their 
forward faces abut against the sides of the drilling 
stem, and form a tight joint thereabout, so as to pre- 
vent the upward flow of gas, oil, or sand. The overflow 
is controlled by means of the gate valve, F, which may 
open communication, if desired, with the overflow pipe, 
G. When the drill stem, A, is removed, the main valve, 
D, may be advanced so as to close the opening from 
the oil tube into the valve casing. The entire bonnet, C, 
may now be removed, if desired, and the pipe line con- 
nected directly in the position which the bonnet oc- 
eupied. If the well is to be permanently closed both 
bonnets may be removed and a plug screwed down, so 
as to cut off communication between the oil pipe and 
the valve casing. The valve stems are operated by 
hand wheels which project beyond the end of the der- 
rick floor, enabling them to be conveniently reached. 
Mr. Horace D. Bernard, 30 Chartres Street, Houston, 
Texas, is the inventor of this improved valve. 


As the result of experiments extending over several 
months, it has been decided to abandon hard wood for 
street paving purposes in London. Hard wood not only 
severely damages the concrete foundation, but wears 
unevenly. The edges of each block wear away before 
the center, and the result is a corduroy-like ridge, 
which makes a very rough surface for driving over. 
Soft wood, on the other hand, wears eveniy; the ex- 
ternal pressure tends to spread the wood at the edyep, 
thereby filling up the interstices between the blocks, 
and giving a perfectly even, homogeneous surface. The 
life of a soft-wood pavement is about ten years, and it 
has the additional advantage of wearing right down. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Wevices, 

KHLECTRICAL ROSEITE.—J. A. Muppanp, 
South Boston, Va, The present invention is a 
further improvement in the same line as that 
for which Mr. Mebane filed a former applica- 
tion for a patent. He has provided improved 
means for detachably connecting the base and 
cap of the rosette proper, also for insulating 
and protecting the fuse-wires and for attach- 
ment of conducting-wires. The improvement 
enables him to employ a fuse-wire of due length 
and to thoroughly protect and insulate the 
same from adjacent electrical connections. 

SIGNAL SYSTEM.—W. B. Broce, Gallatin, 
Tenn. Many serious collisions have occurred 
on railroads because no means are provided 
for signaling trains between telegraph-stations. 
The main object of this invention is to provide 
such a signal system—one that will be abso- 
lutely certain to operate and one which will 
be simple and practical in every respect, and 
inexpensive to manufacture and maintain. 





Of Interest to Farmers, 

MILKING-MACHINE.—O. B. Bryant, Ra- 
venna, Neb. The object of this inventor is to 
provide novel details of construction for a 
machine that adapt it for convenient applica- 
tion to the teats of a cow, effect a painless 
milking operation that simulates hand-milk- 
ing, and afford support for the machine on 
the animal while in use. 

GATE.—G. W. Fox and D. E. Sarver, Lara- 
mie, Wyo. This is an improvement in gates, es- 
pecially farm and ranch gates. One purpose 
is to provide a simple, economic, and effective 
gate, capable of being expeditiously and con- 
veniently operated by a person either riding 
or walking—which gate is practically a self- 
opening and gravity-closing gate. Another is 
to provide an automatically-acting latch for 
the gate and to construct suitable guides, and 
friction-rollers on the guides, facilitating the 
action of the said gate. 

HARROW-TOOTH.—J. W. Situ, Troupe, 
Texas. Among the advantages of this im- 
provement may be mentioned a more thorough 
cultivation and pulverization of the soil. A 
closer cultivation of crops may be also ob- 
tained. When used in a cultivator, a much 
more thorough eradication of weeds is secured 
than by the use of the ordinary cultivator- 
point, since the weeds are cut off beneath the 
surface of the ground and are turned under 
the dirt instead of being merely scratched, as 
with the ordinary construction. 





Of General Interest. 

BLADE-CLAMP FOR SAW-FRAMES.—4J. 
Grieve, Dodge City, Kan. The object of the 
invention is to furnish an inexpensive clamp- 
ing attachment for each of the ordinary blade- 
clamps on a saw-frame which affords convenl- 
ent means for reliably securing the ends of 
the saw-blade in clamped condition thereon and 
that may be quickly and readily adjusted for 
clamping or releasing the saw-blade without 
requiring the use of pliers or any other im- 
plement to effect such an adjustment of the 
improved attachment. 

HANGER FOR CABLE-HEADS.—F. M. 
Winn, Des Moines, Iowa. The hanger is par- 
ticularly adapted for use in connection with 
the heads or portions of aerial conducting- 
cables which are made into distributing-boxes 
and the like. In use the bars may be secured 
at each side of the pole at a distance below the 
cable-head and the vertical portion thereof 
introduced between the curved ends. The stay 
is then brought into coaction with the pole 
and fastened to it and the bolt finally tightened 
to draw the ends of the bars into coaction with 
the cable and thus support it. 

STEREOTYPE-MATRIX. — F. SCHREINER, 
Plainfield, N. J. This invention includes the 
process of making the matrices, as well as the 
parts of the matrix. The object is to simplify 
the production of matrices and to provide a 
process which may be carried out quickly by 
means of dried sheets which can be kept in 
stock ready for use at a moment's notice. It 
dispenses with the necessity of mixing paste 
as used in the ordinary matrix processes and 
provides a matrix which may be quickly dried 
and made ready for instant use. 

DRILL-SOCKET.—G. A. Sacer, Albany, N. 
Y. The purpose of the improvement is to pro- 
vide a socket in which a drill may be expedi- 
tiously and conveniently clamped and securely 
held whether the tang of the drill be intact 
or broken and to provide means whereby any 
size of drill may be positively held in the 
socket without danger of displacement even 
under the most severe strain. 

CUTTING IMPLEMENT.—H. F. Neur, New 
York, N. ¥. This device cuts what is known 
in religious services as the “host.” The cut- 
ting element is in the form of a ring, and can 
be produced at a minimum cost to enable it 
being entirely dispensed with when dulled and 
substituted by others. It is simple, durable, 
and can be quickly and conveniently intro- 
duced and held in position for use and when 
hot needed can be placed in a holder with the 
cutting edge innermost, thereby protecting the 
edge and maintaining it in a clean condition. 

STOVEPIPE-PROTECTOR.—S8. B. Granam, 
Corsicana, Texas. This improvement refers to 
stovepipe connections, and Its object is to pre- 
vent the descent of products of condensation 
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applicable where the stovepipe ig vertical and 
is more necessary under these circumstances. 
It also operates beneficially to prevent rain- 
water from passing down the pipe. 

TROUSERS-STREICHER.—W. J. Wanrp- 
WELL, Redondo, Cal. In this patent the in- 
vention has reference to trousers-stretchers; 
and its object is the provision of a simple de- 
vice which may be easily applied to a pair of 
trousers in order to crease them at the lower 
extremities and enable them to be suspended 
as from a hook. 

MUSICAL-INSTRUMENT BBRATER.—J. P. 
Stanton, San Francisco, Cal. The invention 
relates to improvements in devices for beating 
bass drums and cymbals, the object being to 
provide a beater so constructed that it may 
be operated with great rapidity and lightness 
of action, that may be easily cleaned of dust 
that may gather thereon, and so arranged as 
to be compactly folded for transportation or 
storage. 

BEARING FOR HANDLE-CAPS.—L. B. 
Prauar, New York, N. ¥. The inventor pro- 
vides a construction of bearing for handle-caps 
for bags and like articles, which construction 
is an improvement upon that shown in his 
former application for a similar device, the 
improvement being such as to simplify the 
bearing, providing a construction in one plece 
including a base, one or more posts, and at- 
taching-lugs which extend down from the 
lugs. 

BUCKET-DUMPING DEVICE.—J, C. Kinscu 
and J. J. Hartman, Granite, Colo. This in- 
vention refers to a device for dumping a 
mining-bucket which has been elevated through 
a mine-shaft. The object of the improvement 
is to produce a device of this class which will 
operate easily and simply to effect dumping of 
the bucket, the operation being effected with- 
out necessitating the seizing of the bucket. 

PROCESS OF MAKING MALTED COCOA 
OR CHOCOLATE.--W. B. Kerr, Medford, 
Mass. Among the several objects of this im- 
provement are the following: first, to render 
the cocoa or chocolate more easily digestible ; 
second, to render the same more palatable, 
and, third, to make a combinational article 
of food suitable for many culinary purposes 
for which neither of the ingredients could be 
used separately. 

SHOE AND PANTS DUSTER.—M. M. Hirt, 
Luray, Va. This apparatus is adapted for re- 
moving dust and dirt from boots and shoes 
and the lower portions of pants-legs without 
the use of a hand-brush or other manually- 
operated device. The inventor arranges the 
brushes horizontally and opposite each other 
and supports them upon a suitable frame, their 
free ends being in contact, or nearly so, and 
thus adapted for contact with shoes and the 
lower portions of pants-legs when a person 
walks or ctherwise passes his feet between the 
brushes. 

POWDER-CARTRIDGE FILLER.—W. H. 
Hayes, Philadelphia, Pa. In this case the in- 
vention pertains to powder handling; and the 
object is to facilitate the removal of powder 
or similar explosive from canisters. It Is ex- 
pected to be especially valuable in connection 
with the filling of cartridges to be used for 
blasting. The primary object has been to pre 
vent dangerous explosions. 
UNDERWAIST.—E. H. Horwoop, Hoboken, 
N. J. The purpose of the invention is to pro- 
vide a construction wherein the armhole-sec- 
tion is double in its entirety and likewise a 
portion of the sides, thus rendering the waist 
much more durable, particularly at points sub- 
jected to most wear and strain, and, further, 
to provide means whereby such construction 
may be carried out in the initial operation in 
manufacturing gurments, enabling the garment 
to be made with the same facility and no 
greater expenditure of time than in the or- 
dinary single-ply garment, thus enabling it to 
be marketable, as the cost of manufacture is 
practically no more than that of the ordinary 
garment. 

PHOTOGRAPHIC SOLUTION-BOX.—G. C. 
Gennert, New York, N. Y. This device is for 
use in developing, fixing and washing photo- 
graphic plates, comprising a receptacle and a 
tray having free movement in the receptacle, 
which tray holds plates in a standing position, 
The tray is supplied with handles so applied 
that they may be used for reciprocating the 
tray in the receptacle and for supporting and 
holding the tray partially out of the receptacle 
and entirely out of the fluid employed, enabling 
ready access to the plates. 
DRUM-BEATER.—A. D. Converse, Winch- 
endon, Mass. The purpose in this instance is 
to provide simple mechanism for controlling 
the operation of drumsticks relative to the 
head of a drum or other surface to be beaten 
upon, which mechanism can be convenientiy 
operated to produce taps of all descriptions 
given to a drum and which are usually pro- 
duced by a drummer holding the sticks in the 
hand. 

PHOTOSTEREOSCOPIC APPARATUS. — J. 
8. A. Tournrer, Bourges, Cher, France. In 
appliances ordinarily used two identical ob- 
jJectives are parallelly arranged. They give 
either upon a single plate of sufficient length 
or upon two separate parallel: plates two im- 
ages individually inverted, and in each the 
right-hand portions of the object are seen upon 
the left-hand side and inversely left-hand por- 
tions on the right; besides, centers of the two 
images are always at the same distance apart 





on the outside of a stovepipe. It is especially 


as the centers of the two objectives. The re- 
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sult is, whenever obtaining a stereoscopic base 
larger than the distance apart of the eyes with 
small negatives the apparatus presents a large 
volume on account of space lost in its center, 
Capt. Tournier reduces the volume by utiliz- 
ing the whole space between the two objectives, 





Household Utilities, 
ATTACHABLE SHAT FOR WATER- 
CLOSETS.—H. Parker, Asheville, N. C. A 
small portable seat-board is provided by this 
inventor having an opening of reduced diameter 
which may be instantly placed in position upon 
the seat proper, be firmly held in place auto- 
matically, avoid the least injury to the closet, 
and be readily removable when not in service. 
It can be carried in a case when traveling and 
when applied renders any closet having an 
ordinary seat-board available for the safe and 
convenient accommodation of smal! children. 
DOOR-FASTENER.—G. W. Nites, Vanwert, 
Ohio, The invention is an improvement in 
that class of door-securers which are adapted 
for use independently of the ordinary latch or 
bolt forming an attachment of a door, the 
same having a member provided with a claw 
that engages the door-jamb and another mem- 
ber which is adjustable on the first-named 
ope and adapted to abut the adjacent edge of 
the door and thus prevent the latter being 
opened from without. 
WINDOW-SCREEN, — W. C. Hr~pmpranp, 
Glenrock, Pa. By this invention an improve- 
ment is made in window-screens, especially in 
adjustable window-screens which can be ex- 
tended and contracted to fit windows of differ- 
ent sizes as well as to facilitate their insertion 
and removal from windows. The object is to 
provide certain improvements in the devices 
for connecting the sliding sections of the 
screen. 





Machines and Mechanical Devices. 

MACHINE FOR TREATING CREAM.—0O. 
H. Newer and J. H. Pererson, V"orthington, 
Minn, The invention has reference to improve- 
ments in hi for ling or heating and 
tempering cream, the object being to provide a 
machine of this character that will be simple 
in construction, easily operated, and having no 
parts liable to get out of order. Means are 
provided for observing the condition of the 
cream in the machine. 

MACHINE FOR FORMING AND ASSEM- 
BLING CAN-SECTIONS.—L. C. SuHarpr, Oma- 
ha, Neb. This machine is designed for use 
in connection with the two-piece or one-seam 
can forming the subject-matter of Mr. Sharp's 
copending application formerly filed. The in- 
vention relates to an apparatus for forming 
and assembling drawn can-sections, and it com- 
prives automatic mechanism for fully perform- 
ing this work with the exception of the dies 
or other mechanism for giving the can-sections 
their primary shape. 

HORSE - WHIPPING MECHANISM. — A. 
NeEvupEcKER, Clements, Minn. The object of 
the invention is the provision of a simple 
means in connection with the mill whereby 
should the animal slack up or travel at a gait 
below a desired speed a whip would be auto- 
matically released to strike and continue to 
strike the horse until the proper speed is 
gained, when the operation of the whip is au- 
tomatically stopped, obviating the attention of 
a driver and thus resulting in an economical 
operation of a horse-power mill. 

TYPE-MOLD FOR TYPE-CASTING MA- 
CHINES.—J, Mayer and C. AtLunecut, Ber- 
tin, Germany. The invention relates to a type- 
mold to be used in type-casting machines of 
any known kind and by which it is rendered 
possible to cast a plurality of types, logotypes, 
or wordtypes at a time, whereby the produe- 
tion thereof is in proportion increased. The 
new type-mold can be used in place of the 
Iinotype-mold in linotype casting and compos- 
ing machines, so that by this type-mold it ts 
rendered possible to produce at pleasure various 
types. 

CIGARETTE-MAKING MACHINE.—A. Bpe- 
noir, J. Gutnirretr, J, Nicavvt, and EB, Dan- 
oer, 7 Rue Deparcleux, Paris, France. In 
this machine a core or cord of tobacco ts 
formed and fed along continuously, while the 
paper tubes are carried by a drum moved 
intermittently along and around its axis, 
Each tube successively is moved backward 
and comes in a direction contrary to that of 
the core of tobacco over the end of the latter. 
Immediately it is filled with tobacco it is 
moved forward. During this latter move- 
ment the core is cut without being stopped 
by a blade moved at the same speed of trans- 
lation as the core itself. When the cut is com- 
pleted the drum is turned and presents a fresh 
paper tube in front of the cut end of the core, 
which tube is immediately moved back to be 
filled by this core. By a special arrangement 
the drum receives very rapid intermittent ro- 
tary motion. 








Prime Movers and Their Accessories, 
FLY-WHEEL AND CRANK-SHAFT STRI'C- 
TURE.—8. W. SHaw, Galesburg, Kan. ‘The in 
vention relates particularly to improvements 
in the construction of the crank-case, crank- 
shaft and fiy-wheel of internal combustion-en- 
gines. The underlying object Is to increase the 
compactness of the engine at the point of the 





creasing the friction and giving the moving 
parts greater and more support, 

TURBINBE.—C, Ruoapes, Tilbury, Ontario, 
Canada, Steam or other motive fiuid wader 
pressure being supplied to the steam chamber 
will pervade the same, and the valves carried 
on stems being open it will pass through the 
nozzles, acting on the buckets at the periphery 
of the turbine-wheel to impart continuous ro- 
tary mevement to the wheel, the speed pro- 
portionate to pressure of the fluid. Any or 
all nozzles may be cut out of action by operat- 
ing the valves, which provide means for con- 
trolling the speed of rotation of the wheel. 
Means are provided so that during heavy loads 
steam jets will be forced through one or more 
buckets, exerting a part of the power on each 
succeeding bucket and avolding choking the 
jets by the steam rebounding during slow 
speeds. 





Railways and Their Accessorics, 

LANTERN.—A. C. Dupiey, Kansas City, 
Mo. Mr. Dudley's invention relates particu- 
larly to improvements in signal-lanterns for 
railway use, the object being to provide an 
ordinary white-globe lantern with an auxiliary 
colored signal-globe so arranged as to be read- 
lly adjusted around a lamp-flame when re- 
quired for signal purposes or raised above the 
flame, so that the white light will show, thus 
practically forming two lanterns in one struct- 
ure. 

RAIL-SANDING DBEVICE.—W. T. Warsow, 
Vancouver, British Columbia, Canada. Pro- 
vision is made in this invention for a simple 
and strong device for sanding rails means 
for insuring a free flow of sand at all times. 
The device is intended to be attached to a 
rallway-car and has a discharge-spout leading 
to the rails on which the car runs, the flow cf 
sand being controlled by the motorman, con- 
ductor, or other person. 

SIGN.—W, T. Watson, Vancouver, British 
Columbia, Canada. The sign is inteided espe- 
eclally for street-railway care; Dut 4s useful 
for other purposes. The object of the inven. 
tion is to provide a sign which will be unl- 
formly visible in night and day and not sub- 
ject to weather conditions, The light em- 
ployed may be of any sort, but preferably an 
electric light, the rays of which are emitted at 
night, so as to make a luminous sign, and at 
day the lettering or other device produced on 
a plate wiil be plainly visible. Among the ad- 
vantages, are meats that prevent snow, sleet, 
and the like from ebscuring the sign. 
CAR-VENTILATOR.—T. H. Gan.tanp, Chl- 
cago, Il. There is provision of means in this 
instance for securing efficient ventilation irre- 
spective of the direction of motion of the car 
and at the same time to prevent the possibility 
of the entrance of snow, rain, cinders, ete., 
through the ventilator. Having no moving 
parts, it cannot easily become inoperative. 
RAIL-CHAIR.—R. H. Faey, Traver, Cal. In 
this patent the object of the inventor is to 
provide a new and improved rail-chalr ar- 
ranged to prevent spreading of the ralla, o#- 
pecially along sharp curves, to securely join 
adjacent rails without the use of fsh-plates 
and the like, and to permit convenient removal 
of a worn-out rail to be replaced by a new one. 





Pertaining to Recreation, 
PLEASURE-WHEEL.—C. J. Jonns, Im- 
perial, Neb. The principal object of the in- 
vention, which refers to pleasure apparatus in 
the form of a rotating wheel, is to provide a 
rotating wheel or platform which will be cap- 
able of holding a considerable number of per- 
sons and which will, when rotated, automati- 
cally rise and fall upon a mast or other sup- 
port. 

PUZZLE.—E. C. Hownanp, New Milford, 
Conn. The purpose in this case is to provide 
a puzzle in which rolling objects differently 
colored are by shaking the receptacle contain- 
ing them brought slultaneously to certain po 
sitions over correspondingly-colored spots. and 
to provide barriers so grouped and arranged 
as to offer the greatest possible obetacle to the 
accomplishment of the destred purpose 
AMUSEMENT DEVICE.—A. Dewarrista, 
New York, N. Y. This device ts especially 
adapted for out of door use, wherein Incilned, 
straight, or undulating tracks are employed, 
and cars are mounted to travel by grayity on, 
sald tracks, each car being provided with a 
platform and an object thereon, grotesque, 1- 
lustrative or plain and adapted to serve as & 
seat for one or more individuals, Means are 
provided whereby through the motion of the 
car an up-and-down and a forward-and-rear- 
ward motion is imparted to the platform and 
object carried thereby. é 
SEESAW AND IRONING-BOARD.—@G, W. 
Farnmanks, Blue Rapids, Kan. The aim in 
this Invention is to produce a seesaw of simple 
construction having attachments which will 
readily adapt the same for use as an troning- 
board. The invention concerns itself expecially 
with the means for supporting the board, for 
adjusting the height thereof, and for securing 
the same against movement when used as an 
lroning-board. 





Pertaining to Vehicles. 
LAP-RING.—W, T. Fixiy, Bond, Tenn. Mr. 
Field’s invention is im the nature of a new 
lap-ring designed to couple up a singletree to 
any draft attachment or to connect two wsec- 





crank-shaft and crank-case and at the same 





time to provide long bearing-surfaces, thus de- 


tions of chain or for any analogous purpose ; 
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and it consists in a ring composed of two sep 
arate U-shaped sections, one part provided | 
with longitudinal grooves and the other with 
inmwardly-facing locking lugs adapted to enter 
the grooves of the first named section’ and to 
be locked thereto by a half-turn 

Nove Coples of any of these patents wm 
be furnished by Munn & Co. for ten cents each 
Please state the name of the patentee, title of 
the Invention, and date of this paper 





Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will tind inquiries for certain ciasses of articies 
numbered in consecutive order. If you manu 
facture these goods write us at once and we will 
send you the name and address of the party <esir- 
ing the information. Iu every case It is neces- 
eary to give the number of the inquiry. 
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(Chicago Catalogue free 
laqairy No. 7344.—For makers of white lumi- 
nous paint. 
For howting engines. J. 8. Mundy, Newark, N. J 
inquiry Ne. 7345.—Por makers of cots, working 
details, of cabinet work, such as store fixtures, wedi 


cine cabinets, etc 


*U. &”" Metal Polish. Indianapolis. Samples free 


Inquiry Ne. 7346.—Power jig saw for wood and 
metals 

Drying Machinery and Presses. Biles, Louisville, Ky. 
For 
back of sma!) 


manufacturers of wire 
wood pictare 


Inquiry Ne. 7347. 
supports to attach to the 
frames 

Adding. multiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co,, Chicago 


Inquiry Ne. 7348. For manufacturers of 
aiass for telescope objectives. 


optical 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 


Inquiry Ne. 7349.—For parties to do stamping 


No. 1} gauge soft rolled steel. The article is an exten 
sion toggle joint % inch wide by W inches long 
i sell patents. To buy. or having one to sell, write 
Thas. A. Seott, 719 Matual Life Building, Buffalo, N. 
Inauiry Ne. 7350.-Wanted, address of Stock 
Mold Co. 
WANTED.--Patented speciaities of merit, to manu 
factareand market. Power Specialty Co., Detroit, Mich 
Inquiry Ne. 735 For manufacturers of gut 


strings used for stringing tennis racquets 

The celebrated “ Hornsoy-Akroyd” Patent Safety Oi! 

Kugine is built by the De La Vergne Machine Company. 
Foot of Fast 144th Street. New York 


723452..Yor manufacturers ot 
rebing almond kernels 


Inquiry No. ma 


ehinery for 





Persons tnterested to promote or buy patented |i 


mu hook for women's shoes. Chas. F. Collins, Jr., Gs 
Penn Ave. Pittsburg, Pa. 

Inquiry Ne. 7353..-For dealers in tobacco and 
fixtures fur cigar factory 

WANTED ideas regarding patentable device for 
water well paste or mucilage bottle. Address Adhe 
sive, P. O. Box TA, New York. 


leaquiry No. 7354. For manufacturers of fittings 
for hermetically sealed water ciuset pans 
NOVELTIES —High-grade li 
Catalogues a Spe 
Louis, Mo 


LATEST ADVERTISING 
lustrating, Designing and Printing 
claity. Smith & Berkley, Holland Bidg., St 






Inquiry No. 7355.-—Yor manufacturers of ma 
chinery for p mes on advertising pencils ; also 
address of manufacturers of the penctia, 

What have you to sell? We are Mfrs.’ Agents, em- 


in ali sections. Buy and sell patents 
The Mfrs.’ and Inventors’ Sales 


Binghamton, N. Y. 


ploy salesmen 
Promote companies 
Cu., I Leroy Street, 

tnauiry Ne. 7356.—For dealers in Stewart's em 
bossing board 

Mechanical dvvices of brass. aluminum, and kin- 
dred metals manutactured for inventors and patentees, 
and marketed on royalty, when desired. Imperial Brass 
Mia. Co., M1 Bo. JeTerson ®t, Chicago, til 

Inquiry Ne, 7357.—Yor manufacturers of machin 
ery for making carpet brooms 

Manufacturers of patent articles, dies, metal stamp 
ing, serew machine work, hardware speciaities, wood 
fiber machinery and tools. Quadriga Manufacturing 
Company, 18 South Canal Street, Chicago 

luquiry Se. 7348.—For manufacturers of goods 
made frum vulcanited or vulcanizable fiber. 

Absolute privacy for inventors and experimenting. 
A well-equipped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor 
atories, 48 Kast 4th St.. New York. Write to-day. 


lageuiry Ne. 7359. For 
ebinery (ur gumming paper. 


manufacturers of ma- 
agency for Britain 


artimes used in the 


WANTED 
and France, of new 
Brewing and Atlied Trades 
sol required. State best terms with full particulara to 


The patents or sole 
machines and 
Highest references given 


“ Wideawake.” care of Street's Agency, ® Cornhill 
Londen, England 

nquiry Ne. 7360. hiv whe manafacture 
a mi parte of furnitar such «® various parts of roll 
top desk aud parte of sectional bookcase 


WANTED —OM, curious and defaulted 
bonds and stocks. Unsalable and inactive 
remainders of estates bought. Valuable 


book on this subject sent to any lawyer or | 


banker on receipt of $1.00. 
R. M, SMYTHE 
Room 452, Produce Exchange, New York 


inquiry Ne. 7361. 
coukiug utenustias, etc. 
inquiry Ne. 730%. 


7363.— For manufacturers 
rubver-tired delivery wagon 


For manufacturers of stoves, 


For manufacturers of puzzies 


Inquiry Neo. of small, 


8 wheeled, 


Inquiry Ne. 7364.--h: 
hand pum ps 


manufacturers of vacuum 


tequiry Ne. 7365.—For manufacturers of steel 
chimbheys 

teaniry Ne. 7266.—For manufacturers of diving 
sults 

luquiry Ne, 7367. Fos wa- 


manufacturers of 
chinery for making w obol 


baquiry Neo. 736%,—For purties 
ness of laying out plots, that is 
houses, ota les, etc. 


a al 


who make a burl 
for building, vies 


deposit on top of the mercury and on the sides Shove quae: Ser bgp exes ibesalay etoer 
of the cup Can you advise what should be machine on the mastet. Ke 
used as a plunger in the mereury? A. The valves, geazs, ete., to get out of 
copper wire used for the electrical contact be- HP, marten‘ outtt nn “WIN 
comes ‘weak and fragile because of its amalga ae." cit omnia re 
mation with mercury This takes place slowly} ewe leder. Baciee or 
in the case of copper, but before long the | Guaahentr 
copper is destroyed. A heavy platinum wire) The RB. M. Corawell Co., 406 S. Salina St., Syaacuse, N. Y. 
should be used, since platinum is not affected Was even the enc iclon of = Rear cy 9pereraenT 
by mereury We cannot account for a carbon) face that has been beon polished olish ing Lathe. 
deposit on the mercury. A deposit of oxide of "Complete it -g FY 
copper in the form of a black powder is to be arbor, PE. os three-jawed 
expected from the action of the oxygen of the chuck "Holiow spindle, 12 
alr upon the heated end of the copper wire bed. Polishing, grind- 
when the cireuit is broken If the black pow > ee 4 ja oy ME 
der is carbon, it may be set on fire in a flame; nen Price $7.50 
if it is copper oxide, it will dissolve in nitric | ench. Ustalogue free. 
acid, giving the blue solution of copper nitrate GOODELL-PRATI COMPANY, Greenfield, Mass. 
(9808) G. B. asks: In projecting a’ A MONEY MAKER 
lantern slide upon a sereen with a single | Hollow Concrete Building Blocks, 
double-convex lens, the lines of the pieture, | ti -F -- Cheapest 
when viewed close to the sereen, within a foot | THE PETTYJOHN co. 
or two: give the colors of the rainbow if, | 615 N. 6th Street. Terre Haute, Ind. 
however, the observer goes back ten or twenty | ie N 
feet more from the sereen, all this color Schwartz Furnace 
effect immediately disappears Will you please FOR MELTING GRAY IRON, 
explain why the color effect is not equally | STEEL, COPPER, 
visible at this distance’ I understand, of BRASS AND 
course, if a chromatic lens is used, there will BRONZE 
}be no such color effect. What I do not under Send for Catalogue 
stand Is why, when you can see it so plainly HAWLEY DOWN DRAFT FURNACE CO. 
1 foot away you cannot see it equally plain CHICAGO, sLL. 
lly at ten fee although all the other parts - - 
of the pleture are equally visible at either GAS ENGINE DETAILS. —A VALUA- 
. mar | ble and illustrated article on this oe is con- 
distance A the colors which appear in & | tained ( eles No. 1202. Price cents. For 
lantern slide shown by a single convex lens | sale by Munn & Co. and al! newsdealers. 
are not seen at a distance because the eye e 
cannot see lines of the width of these lines Igniter 
of color at so great a distance. The fact is For all classes of 
that a line one-tenth inch wide will be just GAS ENGINES 
visible at a distance of a little less than for make and break or jump 
thirty feet From this the distances at which 


R : 2 Spindles, Balusters Table 
(9809) H. asks: Please explain to and Chair L and other trrenular 
me, through your Query Column, why a file work. 
| used to file a steel cylinder, that is revolving &@” Send for Circular A. 
in a lathe, becomes a permanent magnet. ! The Ober Mfg. Co.,10 Beil St., Chagrin Fails, 0., U.S.A, 
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‘Machinery 


For 



























ripoins cross-cut- 
tering, grooving, 
wing, scroli-sawing ec 
mouloing, mortising; 
working wood in any man- 
Send f 


The Seneca Falis M'f'g Co. 


095 Water St., Seneca Falis, N.Y. 


—— and Foot Lathes 


ene SHOP OUTFITS, TOOLS AND 
sEesT is. SESsT 


HINTS TO CORRESPONDENTS 
Names and Address west 


accompany all letters or) 
ne attention will be paid thereto. This is for) 
our information and net for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 


OuTPiT: 
MATERIA 





some answers require not a little research, and, nae ANGIE. CATALOGUE FREE 

though we endeavor to reply to all either by | SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 

letter or in this department, each must take - _ 

his turn Price 
Buyers wishing to purchase any article not adver: V ed T $1.00 

tiseed in our columns will be furnished with © e 

addresses of houses manufacturing or carrying Cc t 

the same ounters 


Special Written Information on matters of personal 


to register reciprocating 


rather than general interest cannot be expected - 
without remuneration ee 17 revolu- 
Scientific American Supplements referred to may be tions, Cut full size, 
had at the office ‘rice 10 cents each 
Books referred to promptly supplied on receipt of Booklet Free 
price VEEDER MFG. CO. 
Minerals sent for examination should be distinctly 


Hartford, Coun. 


lometera, Odometers, 
Tachometers, Counters 





marked or labe 




































(9806) R. L. |. says: Please answer | and Fine Castings. 
the follo rr uestio hroug our Notes 2 
we low _ juesti n ee igh _ - md SPRINGFIELD ABRASIVE POLISHING 
quieries lin if robabdiy an ot ques lon im WHEELS AND BLOCKS. 
one form or another, but it is new to me A Used for polishing machinery, cutlery. 
watch spring is coiled up tightly It will then and edge tools of all kinds and for 
moving rust spots from Dechir polished 
possess a certain amount of potential energy metal. Makes a very smooth surface 
which will become kinetk when the spring be a Mg enn e~4 
uncolls According to the doctrine of the con with pre Emery or Carborundum in 
7 P merg le energ . stor different des. Write for price list 
servation of energy, this energy which Is stored and @ tontke Cloannet>. 
up in the spring cannot be destroyed but will The Springfield Tire and Rubber Co.. 
elther be given back In the form of mechanical SPRINGFIELD, On10, U. 8. A. 
energy or transformed into some other form of) - - — ——_——_—— 
energy. Suppose now that this coiled-up spring “ A ER ” 
is slipped into a test tube of such a size that} BAG LE 5 En 
line -Marine 
it will not allow the spring to uncoil, and the ; pe se ° gine 
. . Built like a watch. Benatifally Finished. Accu- 
spring is dissolved in some acid What be rately Constructed. Light, Strong, Reliable and 
comes of the energy that was stored up in it? ‘ a Re rmgred Bm nay © Bn 
| suppose that it is transformed into heat 675.00 net, no py seer 9 Thoroughly mee. 
ed ne Speed Ce » Co 
Would the heat produced by the reaction be = — cawigies camndlswine eaten. apuate 
greater when the metal is in this strained con MANUFACTURED BY 
dition than when It is in a normal condition? CLAUDE SINTZ, 
4. We are frank to say that we do not know | 92S. Front St., Grand Rapids, Mich. 
what becomes of the potential energy of a} 1; P 
coiled spring should the spring be dissolved in WOLVERINE 
acid and never get a chance to uncoil itself at SELF STARTING AND 
om , REVERSING 
all This is an old conundrum, as difficult to} 
answer as that other comrade of its own—| Gasoline Marine Engines 
What becomes of the pins’ An answer to 3 to 18 horse power. Launches 
either would be about equally useful to the Wto 75 tt. Write for catalogue. 
human race. We have many times answered WOLVERINE MOTOR WORKS 
this question, and always in the same way. Grand Rapids, Mich., U.S. A. 
The question has neo practical value, and does Brooklyn office, 97 294 8t. 
not In any way Interfere with the great law 
of the equality of cause and effect, which is in 
realit: what is meant by the conservation of 
energy 
i. : Our bay whe Book on Patents, Trade-Marks, 
(9807) W. F. F. asks I have been ete., sent Patents procured 
using a mercurial contact on a relay operating Muan & Co. r Teeeive free notice in the 
electric clock cireuit, the mercury being held SCIENTIFIC AMERICAN 
in a small cup forming one electrode and the MUNN & co., 361 Broadway, N. Y. 
other a plunger made of copper wire. After Branca Orrice: 625 F St.,Washington, D.C. 
using for seme few weeks the wire became en- | — 
tirely honey combed and there was a carbon The Wonder Gasoline Motors 


Semething New ard U p-to-date 


















spark s. Our est 
type ‘price $15. Write for 
of magnetos, etc. 





other widths can be seen may easily be deter- 

mined. Beyond the distance of visibility the THE CARLISLE & FINCH Co. 

separate colors cannot be seen, but the pieture 233 E. Clifton Ave. 
Cincinnati, O. 


as a whole will be seen equally well at all dis- 








scote the larger features and toes not seck| A OBER LATHES 
cepts the larger features and does not seek 

finer details. For that reason a picture on a For Turning Axe, Adze, Pick, 
screen looks better viewed at a distance from ca hate cok —, —_. 


the screen 


Whiffietrees, Yokes, Spokes, Porch 
Stair 








A. We do net see any special connection be 
tween the use of a file in filing a revolving 
cylinder and its magnetism. Probably all files 
become magnets very soon. Being of hard steel 
the earth will soon magnetize them. All fixed 
iron on the earth is magnetic with 
the lower end a north pole. We have 
noticed that files frequently hold the tron 
filings stuck on their ends, which shows that 
they had become magnetized. It is a very 
common occurrence, and doubtless die to the 
inductive effect of the earth upon them. 


(9810) E. L. 
on the outside rail revolve oftener than 
wheel on the inside rail? If not, why not, 
recognizing that the outside rail is longer than 
inside rail? A. We would say that the wheels 
on a steam railroad locomotive are 
rigidly attached to the axle, 
revolve together at exactly 
of speed. The outside rail, 
is longer than the inside rail. This makes a cer 
tain amount of slippage between the wheels 
and the rails unavoidable going around 
curves. The wheels, however, are somewhat 
larger in diameter near the flange than they, 
are a few inches away from the flange, and 
the tendency for the flange to hug the 
outer rail of the curves. Therefore, the outer 
wheel as it is rounding the curve is rolling on 
a somewhat longer diameter than the inner 
This tends to decrease somewhat the 
amount of slippage there would otherwise be. 


(9811) N. writes: I have noticed 
recently in your correspondence column articles 
on lunar rainbows. I do not know what 
caused the discussion, but will say I have seen 
rainbows at night twice. In the early part of 
the spring of 1904 my attention was called to 
one of these, The time was about 8:30 P. M 
A light rain had been falling, and the full 
moon shone from the east at an angle of about 
forty degrees. The arch of the rainbow was 
almost perfect, and I do not believe I ever 
saw a brighter-colored one 1 do not know 
how long it lasted. About a month later I 
saw another one of these occurrences. The 
time and conditions were about the same, but 
the bow was not nearly so bright as the first. 
A. Many of our correspondents have reported 
lunar rainbows since the matter was first men 
tioned in our paper. have, however, 
mistaken in calling what they a rainbow. 
A rainbow is always on the opposite side of 
the horizon from the sun or moon at the time. 
If seen in the morning, the solar rainbow is in 
the west; and if seen in the evening, it ts tn 
the east. So, the lunar rainbow is always 
opposite the place of the moon As you say 
the moon was in the east. you saw the bow in 


or steel 


says Does the wheel 


the 


ear or 
and therefore have 
the rate 


however, on a curve, 


same 


to 


when 


is 


wheel. 


Some been 


saw 


too, 


the west. An arch of color seen on the same 
side of the sky as the sun or moon is not a 
rainbow, but a‘fialo. and Tt formed not from 


drops of falling rain, but from crystals of ice 
suspended high in the atmosphere. The colors 
of halos are often as bright as those of rain 
bows. 


(9812) H. A. S. asks: 
ly enlighten me through your columns on the 
following discussion: A claims that a body 
in motion in going around a curve, such as 
an automobile for instance, the outside wheels 
leave the track; for this reason railroad tracks 
are superelevated or banked B claims that 
the inside wheels the track; for thts 
reason in all automobile races the turns are 
from right to left and the steering wheel at 
the right side of the car, and the machinist 
sits on the left side, more to act as ballast 
than anything else If the inside wheels leave 
the track first, please explain. A. A vehicle 
turning a corner too rapidly will overturn out 
ward. This is because centrifugal force is de- 
veloped, and acts from the center of motion or 
toward the outside of the track. This has 
been fully discussed in this column several 
times lately, and we refer you to Queries 9110, 
Vol. 89, No. 6; 9488, Vol. 91, No. 22: 9576, 
Vol. 92, No. 12. We send the three papers for 
ten cents each. 


(9813) E. P. C. asks: 
a small induction coil, the secondary of which 
is in two sections; 144 pounds of No. 34 wire 
to the section. These two sections differ con 
siderably in power, owing I think to the one 
made first being partially broken down: g. 
where section No. 1 is working alone, excited 
by two large bichromate cells, it yields sparks 
1% inches long. Section No. 2 under the same 
conditions gives sparks nearly inches in 
length. The sparks from either section, how 
ever, are white, large, and of uniform size 
throughout their length. Now, when both sec 
tions are in place and working as one coil, the 
appearance of the spark undergoes a marked 
change. It is then about 4 inches in length 
(same battery power), but the full, white ap- 
pearance only extends for about one-third of 
the distance from one pole, the remainder being 
much smaller, and of a reddish color. What is 
the cause of this? A. The short sparks given 
by the separate section of your coil are what 
are called “fat” sparks. They have greater 
intensity. When the two sections are joined in 
series, the long spark given when the terminals 
are wide apart are those which are character- 
istic of sparks that are near the limit of 
the ability of the coil. These show the dark 
space at the negative pole, and are bright 
only at or near the positive pole. What we 
have said is descriptive of the sparks, and 
does not give a cause or reason for these 
marks of characteriatics. These causes are not 
known. 2. 1 see in Norrie’s work on induc- 
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QGMALLEY 


‘RINE GAS Eh 


“It Beats the Devil” 


omer writes ws as follows: “It beats the devil what a 
etimes do to save money. Two years ago I pur- 
based an engine of — . The price was very low and I 
figured | would not be mach out of pocket even if the cayine 
was o failure, but | was wrong; I paid nearly twice the price of 
the engine trying ta get satisfaction out of it. Neither could I 
get any satisfaction from the people who built the engine. 1 
quess they figured they sold it so cheap they couldn’t afford to 
pay postage answering my letters. Last year I was again st 
tracted by anoth+r ‘something for nothing’ proposition and got 
sold again. I believe I now know the difference between a 
cheap motor and a good one. A number of your machines are 
used in boats here on tne river and | know what they are. Send 
me your latest catalogue and I will place order within ten days 
for one of your 9 horse power double-rylinder engines.” 

The above letter is a fair sample of similar experiences that 
constantly come to our notice. Perhaps you are m the same 
yout, In any event, if you are interested in marine motors, 
send 10 cents In stamps and we will forward our $4 page hand- 
some!y lustrated 1905 catalogue. Address Dept. W. 


SMALLEY MOTOR CO., LTD., Bay City, Mich., U. S. A. 


Member of the National Ass'n of Engive and Beat Mnfrs. 


Am. De Forest Wireless 


We offer any part 200 shares at $2.25 

The company owns the most successful commercial 
system and operates in many parts of the U. 8. 
We are headquarters for ali Mini nq and Industriaj 
stocks, Accurate quotations and iniormation fur- 


nished. 
AUTOMOBILES IN CUBA 


The West Indies Transportation Co. is now operat- 
ing a line of auto busses at Havana to carry Ra 
passengers, and mail. lends paid 
monthly, A substantial and highly profitable i in- 
vestment. 


EMERSON @ CO., 42 Broadway, N. Y. 


‘at’ ““AUTO=MARINE 
MOTOR” 
$37.50 


ENGINE 
ONLY 


Tis i: 























Row Boat 
Intoa 

LAUNCH 

Rated at 1h. p. Has shown nearly bh. p. ey gears, springs or 





NOW —they = selling so fast you may be disappointed later. 
Aute-Marine Meters from 1 te 20 h. p. 


Detroit Auto-Marine Co. ° 75 E. Congress St., Detroit, Mich. 
‘ormetly Detrvit Lackawan: 


THE Nulite {*7°s Lamps 


For Home, Store and Street 














Our COMBINATION BLUE PRINT 
FILE AND DRAUGHTING TABLE 


The top can be adjusted to various 
heights and tilted to any angle. We 
carry a full line of all styles of 
Draughting Tables, Blue Print 
Frames, etc. 

Send for Catalogue 


FRITZ & GOELDEL MFG, CO. 
97 Alabama St., Grand Rapids, Mich. 


SPECIAL MACHINERY 
BUILT TO ORDER. 
Contracts solicited for light and heavy work. 
Specialties in Wood, Iron, Steel or Brass. 


SPANGLER MANUFACTURING CO., 
YORK, PA. 


How To Increase 
Your Business 



























EAD carefully, every | 
week, the 
and Wants 

column in the 


Scientific American 


This week it will be found 
on page 306. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order, 

Watch it Carefully 











Convert Your | 


tion coils (p. 130) mention of a “great Spot- 
tiswoode coil” which will pierce a plate of 
| glass 6 inches in thickness. Could you give 
| me any information in regard to this inetru- 
ment, by whom made, some of the principal 
| dimensions, etc.? A. The Spottiswoode coil 
| was the largest made till recently. Its lengtR 
was 4 feet: diameter, 20 inches; weight, over 
11,400 pounds. Its secondary contained 280 
miles of wire in four sections, of two sizes, 
the finer about 0.01 inch thick. Total num- 
|}ber of turns in secondary, 341,850. It re- 
| quired 30 Grove cells to produce its greatest 
{length of spark, 42% inches. In recent years 
| coils giving sparks of 45 inches have been 
made, one of which is described and tllus- 
trated in the Scienriric Amprican for Jan 
uary 5, 1901. 3. Can you furnish a book 
called “The Construction of Large Induction 
| Coils,” by A. T. Hare? A. We can send you 
|.A. T. Hare’s “Construction of Large Induction 
Coils” for $2.50, 














INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 
October 3, 1905 


AND BACH BEARING THAT DATE 
(See note at end of list about copies of these patents. } 








stirrer for, J. W 


Acet a generators, - 
i . 801,167 


diamidodiphe ny la 


Acid ona F eeihtnds same, 


min sulfonic, H. Geldermann ...... 800,735 
Adding machine, Wageley & Stocke...... 800,950 
Air brake mechanism, A. L. Goodknight. 800,736 
Aluminium acetate, making Lapetneey 

Reias & Schmatolla A .. 801,158 
Ammunition carrier, E. 'T. Gibson. . 801,076 


Amusement apparatus, J. H. & H. 8. Porter $01,046 
Angle determining implement, H. H. Win- 

GRID cc crvcccowvsseseresseneseseres 800,064 
Automobile folding hood, Raphael & Toops. 801,155 
Automobile steering gear, W. Y. Gambee. 801,000 
Axles, truss brace for wagon, W. C. Mann 800,928 
Bain marie, R. Metivie .......--eeecereee 801,197 


Bearing, antifriction, T. A. Blakely, 





800,788, 800,780 
Bearing, antifriction, J. Bevington...... 801,174 
Bee smoker, F. Danzenbaker .... ..... 800,990 
Beer sterilizing apparatus, 0. E. Michaud. 801,035 
Bed attachment, Saxton & Lockman....... 800,880 
brace, H. L. Booth .........--+++0. 800,808 
Bed, invalid, M. D. Stow .. Py yt 801,117 
Bed: ta and cover support, “T. BL We 
SE sk k.6000dna-08-90 aaves 800,779 
Bell, aeetinie, WwW. J. 801,035 


Murdoe k 
Cc 


Bell, polarized electric, Shaffner.... 800,046 


Belt holder, H. Parkes Spe 6 Obeid Neb a keaal 800,937 
Bill holder, R. Ferris ..........-.-- ... 801,087 
Bituminous composition, - E. Schuette... 801,111 
Boat, bicycle, E. C. Fowle 801,071 
| Boat raising and lowering apeansten ‘ship’ 's, 
BNE -cevcceiagseese . 800,841 
} Boller, te ry rere ee 022 
Bookbinding, C. Chivers ...... 801,179 


| Boot and shoe tree, M. O'Carroll.. 
Booth, warming, C. M. Bowman....... 
Boring dpparatus, deep, E. Frieb... 
Bottle closing device, A. C. 









Bottie, non-refillable, H. Brewster . 800, 

Bottle, non-refillable, J. J. Collins........ Sonaee 
Bottle, vion-refillatie, O. Kmmerthal...... 

Bottle rack, A. F. Mack ..........6e00-e08 800,860 
| Bottle stopper, J. J. Mulvaney ........-- 800, 807 
| Bottle stopper, H. L. Roosevelt.... 801,100 
| Bottle stopper, E. E. Rothschild 81,110 
| Bottle sto r lock, E. BR. Cough........ 800,796 

Rottle washer, C. Pabst ......--.6:-eeeee. 800,874 

ae — conveyor for, J. F. Gegen- 
i ebade devisnsnd +04 nek eeehame 800, 

Bow ony “alle ny, table, A. E. Merekling . 801,081 

Brake beam fulcrum, J. F. O'Connor. . $00,671 
| Brake shoe, locomotive, H. H. Ure uhar 800, 


Brick or tile cutting machine, W. R. Cun- 





j ningham, reismnue .......--..-.--seee 12,392 

| Brick press, E. von der Osten ... 801,048 
| Bristle tufts, apparatus for segre; ‘gating, ii. 

ree ast . 800,068 

Broom attachment, C. M. Thompson .. .. 800,886 

Brush stapling machine, W. G. Liebig..... 801,096 4) 
Brushes, combined ferrule and bridle for 

wall, A. Lackery «......scseesees sas pape 

° gunpite. Bishop & Mitten........ 800,711 

. i EE civ ong 4 aso eep aeons 800, 706 

a polishing roll, W. Gordon...... 801,008 


block, A. P. Coolidge..... . 800, 

block, H. 8. Palmer..........-. 800,875 
block, hollow, H. 8. 
block molding machine, 


| 


: Dap» joeh tea as ts 800,759 
Burglar alarm, D. Reyam ........ . ... 801,105 
Burial case, P. D. Skahen .........--+«+++ 800, 


Button and loop clasp, C. Wyrtsen........ 
Caleulating wee hine, 8, “y 

Calendar, Schwerdtfeger.............+++ 801,112 
Camera lens fronts, Gampttg device for, 





Oy NE tn hs ohne Gochmedaeal 801,078 
Camp table, R. R. Ray mend ies denwaersade 801,157 
Can opener, J. J. Graf... cebads 


Car, E. 8. Bucknam 
Car bolster, railway, H. H. Vaughan ... 800,888 
Car construction, railway, E. P. Monroe. 
Car coupling, M. I. Welch ............«.. 801,121 
| Car door, W. D. Thompson ..... 

| Car fender, G. W. Steenrod ... ‘ 
Car grab hendle, open, J. A. Brill 
Car, mining, A. C. Latimer.. ‘ psi 
Car, semiconvertible, Brill & Haddock. 
Cara, device for holding checks upon mine, 


R00, 716 





J. M. Wysor : ; 800), 781 
Carbureter, W. A. Hatcher , 800,047 
Carbureter and vaporizer for explosion en- 

gines, A. Westmacott .. 800,777 
Carbureter for hydrocarbon engines, Cc. W. 

CN nn) An deen ee hes Maas debe pe ewan 801,044 
Card and the like, ” pictorial post, E. L. 

WEEE. pic ahay Gis taken heh bens) eeouee 800,701 
Cards for jacquard no machinery for 

preparing, T. Capper. ........-..+ee«0. 801,135 
Casket lid faste ner, ey metal, J. Maxwell 800,920 
Casket, sheet metal, Maxwell.......... 930 
Centering, R. F. Baston .................. 800,727 
Centrifugal machine, C. Alderoguia .......- 801,055 

| Check back, B. Norwand .........+.ssse00- 800,069 
Checkrein hoider, 8. H. Altice .- 801,127 
| Cheese cutter, Bryan & Sadler . 800, 

| Chuck, drill, G. A. Orr . D1, 
Chuck, lathe, I. B. Gilbert. . - 801,001 
Chuck, multiple spindle drill, 

OEE, ephiet as 6044450 ben eeideecae hae 900,722 
Cigar clipping and lighting device, W. J. 

REPS FP ea ea 800,866 
Clutch, friction, Klis & Longenecker ...... 800,728 
Cluteh, friction, F. 8. Williams ............ 801,124 
Clutch, self-locking, D. A. Messner........ . TH2 


. Messner 
Coal-augers, machine for operating, J. H. 
Hubn eevonwheabdge 2090) shake 800.920, 


Coat, ‘hunting. J. BE. Roland 





Cock and swing joint, combi stop, 

Ri a a DE as o's d'o ca no uaws en 801,170 
Coin tray 4. PR | PRR reo 801,149 
Collar, iad "s stock, D RI hos 801, 
Comb, E. D. Hamilton ...........255.0555: 800,846 
Communicating between stationary points 

and moving ieee. ened of and ap- 

paratus for, I. Kitsee .........6-c-00- t 
Compressor, Ste! inbart bane nceesneeuneke 5 





Compressor, pneumatic, L. H. Rogers 
| Computing ‘machine, Marshall & Uebbing.. 800,810 
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Hair Culture’ 


You can tell by a few minutes’ 
use of the Evans Vacuum Cap 
whether it is possible for 
rowth of hair by our 
we will send you the 
apparatus to make the experiment 
expense on your part. 
If the Evans Vacuum Cap gives 
the scalp a pleasant, tingling sen- 
sation and produces a healthy 
glow the normal condition of the 
can be restored, and a three 
or four minutes’ use of the Cap 
thereafter will, within a 
reasonable time, develop a natural 
pand permanent ruhran 
If, however, the scalp remains 
white and lifeless after the Cap is 
removed, there would be no use 
to give the appliance a further 
The hair cannot be made 
to grow in such cases. 


The Bank 


We will send you, by prepaid express, 
All we ask of you is to deposit the price of the Cap in the Jefferson Rank of St. ee where it will remain during 
the trial period, sudyect fo your own order. 
the efheiency 
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EVANS VACUUM CAP CO., 





you to 


of hair. 

































The Evans Vacuut : Cap is sim- 
ply a means of getting the un- 
diluted blood to the hair roots and 
in a normal supply, and it is the 
blood of course that contains the 
only properties that can maintain 
life in the hair and induce it to 
grow. Wehayeproyen the Mr Kase 
of the Evans Vacuum Cap, and we 
show our confidence by placing 
the invention on a basis whegbbe 
if satisfactory results should cd 
accrue from its use, this compan 
would lose express charges bot 
ways on the shipment as well as 
any wear or tear that might occur 
to the apparatus while on trial. 
Any bank or banker in the United 
States who has made investigation 
will testify as to the validity of 
the guarantee issued on the Evans 
Vacuum Cap. 


Guarantee 


an Evans Vacuum Cap. and will allow you ample time to prove ite virtue. 


if you do not cultivate a sufficient growth of hai: to 

and practicability of this method, simply notify the bank and they wit return your im full. 
We have no agents, and no one is authorized lo sell, offer for sale of receive money for Fg oy pond Ame 
All Caps are sold under the Bank's Guarantee, and all money is sent direct to the Jefferson Bank. 


A sixteen-page illustrated book will be sent you on request, postage prepaid in full 
1012 Fullerton Building, St. Louis, U. S. A. 
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(SPARK COILS 


Their Construction Simply Explained 


Sclentific American Supplement 
ae oan the making of a 1\%-inch apark 

ar y 

tifie American Supplement 
1514 how to makea Coil for gas- 
engine \. 

Scientific American Supplement 
1522 cepieine fully the const: Ftion of a 
o spark coil and condenser for gas-engine 

fentific American Supplement 
sues ribes the construction of a éinch 
spar 


Scientific American Supplement 
3ee7 giyes a full account of the making of 
n alternating current coil giving a Sinch 


Selentific American Supplement 
1527 describes a 4inch spark coil and con- 


scientific American Supplement 
construction of coils 
of spark. 


The above-mentioned set of seven papers 
will be supplied for 70 cents. 
Any single copy will be mailed for 10 cts. 
MUNN @ COMPANY, Publishers 


New York } 
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hiadet phe: 1°t sb Chestnut Bt. 
” Agente tn all Principal Otttes. 


More warmth 
More comfort 
More Acalth 


Than in any other Underwear of 
whatsoever brand or fibre. 


also Samples. 


“Imitated by many, 
Equaled by nene.” 


That is Jaeger Underwear! 


in a suit 
of it 


Seven weights te choose from. 
Our Catalogue explains everything. 














so trial bottle. 






bears my signature : 










Dr. dacger’s B. W. M. Co.'s Own Stores 


Now Tomi 6 Pitth Ave.. wt Bees 


zh Boriaton st, St. 





Brook ment 
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Sore Throat 


A Harmless Antiseptic. 


Endorsed by the medical profession. 

Send ten cents to pay postage on 

Sold by Lead- 

ng Druggists. Not genuine unless 
1 


Chet Ctetacto 


Dept. U,63 Prince St., N. ¥. 
Write for free booklet on Rational Treat- 
isease. 














Construction at Home. 


pi ag 74 761, 767. Gil. 
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ELECTRICAL MOTORS — THEIR 


ENTIFIC AMERICAN SUP- 
unn & Company, #1 Broadway, New 
jealers. 
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Modern Gas Engines 
& Producer-Gas Plants 


By R. 


314 Pages. 


YOU 


NEED /T! 





Bound in Cloth. 


KE. MATHOT, M.E. 
152 Illustrations. 


A Practical Guide for the Gas-Engine Designer and User. 


A book that tells how to construct, select, buy, install, operate and maintain a gas-engine. 
No cumbrous mathematics ; 
The only book that thoroughly discusses producer-gas, the coming fuel for gas-engines. 
Every important pressure and suction producer is described and illustrated. 
suggestions are given to aid in the designing and installing of producer-gas plants. 


just plain words and clear drawings. 


Write for descriptive circular and table of contents. 





MUNN & COMPANY, Pusuisuers, 361 Broadway, New pace 


Price $2.50, Postpaid 


Practical 






































myself to any 
action, I shall be 
glad to receive free 
particulars and rates 
of Endowment Policies 


Per 8.0 Ae ceres eee eee ee eweee 


An Annual Income 
Guarantecd 


for yourself, wife, children 
or other beneficiary, for 
a number of years, or life, 
through the instalment 
feature of The Prudential’s Endowment Policies. 
You can assure yourself or beneficiary of a 
regular, stated amount to be paid every year 
by the Company and increased by annual 


dividends. 



























PRUDENT! AL 


STRENGTH | 


What it Costs. When Paid. 
How Paid. 


Will be freely and plainly told if you will 
fill out and mail this Coupon to 


THE 


PRUDENTIAL 


Insurance Co. of America. 





ED AS A STOCK 
BY THE STATE OF NEW JERSEY 
JOHN F. DRYDEN, Home Office: 


President. NEWARK, N. J. 











Concrete and similar materials, forming 
structures of, BE. L. Ransome ........- x 
Concrete building block, C. W. Carter..... 800,719 

Controller regulator, C. P. Ebersole ...... -»+ 800, 
Conveyer, M. C. Schwab .......-..++-++ .-- 301,18 
Conveyer mechanism, belt, W. E. Bee...... ,T86 
Cooking apparatus, electric, G. Teuber...... 800,885 
Coop, knockdown, J. H. Rhoads.......... 800,679 
Corkscrew, P. L. Robertson bp acdc h4eas-o Ce 
Corner plaster block, M. G. F. Buckley.... 800,623 
Corset, C. A. Trenholm ...... s0ctaebenen 800,957 
Cotton picker, H. P. Childress... ...800,628, 800,630 
Cotton picking machine, H. P. Childress, 

weeny 800,629 
Counting machine, J. D. Bishop ... 800,897 
Coupling device, J. W. Hurst .......++-+- 800,014 
Crate, knockdown, Deck & Fulton... 801,183 
Crate, ship pies. B. K. Boyd .. ‘ 800,713 
Crayon holder, C. I. Pigford . vétenees 801,101 
Cream aapanaien, centrifugal, J. H. Fiem- 

Tel. cdvaadiecs vaasee 801.068, 801,069 
Creamer driving, mechanism, contreruge?, 

P. Ea Kimball ... .cccccccscccces 800,853 
Culvert, W. J. OW ala as need ; 800,775 
Culvert, metallic, J. EB Sperry 800,953 
Curryeemb, Burnell & Frazer ...........- 800,900 
Curtain pole, P. Hamill ava buh eh .: 801,005 
Curtain rod and supporting | bracket, ‘com- 

bined, G. C. Degner .......c.scecerses 801,185 
Cuspidor, W. A. Atkeson ...........-++- oe y 
Cut off, automatic. Hoelder & Welzin..... 800,740 
Damper cord, weather strip, and door cush- 

fom, BD. Bebeyler ..cccccccscccescevsses 800,883 
Dental engine air blast attachment, J. W. 

Buchanan . eSeecvedsecsceeeecoes . 800,981 
Dental matrix, F. E. BROCE os vndnseesss 801,056 
Derrick, portable, D. Otto .......0.0--0055 800,672 
Desk and seat, school, B. Smering ........ 801,114 
Disconnecting mechanism, E. G. Sscwand. 800,012 
Display stand, A. } Bergeron .. . 801,133 
Display tray, jeweler’s, H. W. ‘Anderson .. 800,968 
Distributer, J. H. Fulton ........ 801,073 
Door controlling apparatus, J. W. Tripp. . 800,958 
Door lock, S. Wismewski...............+++ > 801,125 
Door, window, or the Hke, D. Schuyler .... 800,882 
Double walled furrmace, L. G. Leffer....... 801,148 
Dough mixing machine, E. E. Ward........ 800, 
Draft equalizer, J. B. Hollister ........... 801,192 
Dredger bucket, T. O'Leary ... 800,936 
Drilling apparatus, J. F. Wiliard err 800,702 
Drilling apparatus, 8. W. oe dédeoceas 800, 8SO4 
Drilling machine, A. T. Anderson ...... . 801,128 
Dust arrester for pneumatic drills vend ream- 

ems, Tn M. Parrett ......--sccveces 800,818 
Dye, yellow-red azo, W. Heraberg neseeden 800.914 
res carrier, D. B. Replogle .. 800,943 

< preserving oso’, E. ma “Make peace 800,661 

+ ane furnace, F. A. Kjellin ............ 800, 857 
Electric transmission receiving device, 

J. TEMRGBO cnn. ccccccens vetboeen ROO, 85 
Electric wire tower, L. W. Noyes dessae tee 800,935 
Electric wire weather trap, W. H ‘Romey. 800,834 
Electrical circuit protective apparatus, 

i di. ED 60 pe ncebecesesnee esssee++ 800,824 
Electrical circuit protector, Cc. A. Rolfe, 

800,826, 800,829, 800,830, 800,833 
Electrical distribution system, R. N. Cham- 
DN gupeccadesddneesaekese ces 800,902 
Electrical instrume nts, protective apparatus 
Ce, We Tee MOOTED oc ccccccnvecessceces 800,756 
Electrical means for detecting and announc- 
ing contact between two conducting 
OS 8 RS FONE ies 801,132 
Electrical protective apparatus, C. A. Rolfe, 
),823, 800,827, 800,828 

M Electrical protective nin c A. Rolfe, 
800,831, 800,832 

Embossing metallic capsules and similar 

articles, apparatus for, F. A. G. Robin 801,107 
End i and shovel board, combined, C. D. 

ME a theseseccetseeseceboercesdices 800,813 
mE speed regulator, explosion, D. F. 

MED bconeses oetrecdseccosecsceses 1,160 
Engines, pac king ‘disk for rotary, D. Morell 800,865 
Envelope machine, H. E. Sprout .......... 0,768 
Envelope marker, FE. Neron ............+- 800,815 
Ercaing device, rotary. H. Reese .......... 801,104 
Excavating machine, J. Helm ............- 801,007 
Eyeglasses, G. A. Bader ..........-..-+005 800,893 
Faucet, filtering, J. Koebler ..........+... 801,19% 
Fence machine, wire, T. M. Conner ...... . 
Dd CUO sc ccccase cesccse 800,877 
Fence post mold, J. F. be age ... 800,643 
Fencing tie, wire, i Se 
Fertilizer distributer tend mechanism, H. W. 

Eisenhart . 52 ondbe we woes+se 001,198 
Fiber breaking machine, “R Cc. Hall .... 801,191 
Fiber picking and separating machine, A. M. 

DEE BOCK O6. 60.06 c0decccacesese mA 800, O47 
Fife, J. Jenks ..... semeevwesadonecss .. 801,086 
Fifth wheel, W Miller ... 801,008 
File, Landon & Beck ........... .. 800,858 
File, paper and similar, E. M. Goldsmith .. 800,641 
Filter, pressure, 8. G. Derham............. 800,992 
Fire escape ladder, M. J. McArthur........ 800,934 
Fireproof sheets, apparatus for the mannufac- 

ture of fibrous, J. B FR. as ccencea 800,839 
Firing mechanism, Meigs & Hammar... 800, 663 
Floor dressing machine, Verges & Sherwood 800.695 
Floor dressing machine, C. B. Wattles...... 800,962 
Flooring, manufacture and arrangement of 

parquet, H. Romanoff ................ 801,108 
Flour sack holder and sifter, combined, 

M. 8. Cross pel Mi de eee <6 eaee babe ee 800,797 
Flue cutter, C. J. MR ccs ch csc cas .. 801,015 
Fluid pressure adjusting mec’ hanism, Cc. M. 

PME wecscccece oaepensvasees . 1,006 
Flushing apparatus, closet, P. F. King..... 801,018 
Flushing tank, antifreezing, G. Coeren..... 903, 
Folding machine, G. J. Dormandy ........ 800,726 
Food, TN re 800,683 
EE Bee Wis MEMOMEEE vocccccccerccecevess 801,156 
Furneces, prenaring dust ores for blast, 

i & |e pe .. «++ 901,143 
Furnaces, preparing dust ores for bDiast. 

J. C. Feliner ........ 801,144 
Furraces, preparing fine partic ‘les. ot oxida of 

fron for use in, U. Wedge . 800,698 
Furniture, W Kirkpatrick | 800,020 
rr w. s "Wetherbead, , 800.699 
Fuse device, C. A. Rolfe ~ ees.» - 800,822, 800,825 
Galvanic battery, reversible, C. B. Askew 800,619 
Game apparatas, A. H. Ragsdale........ . 800,941 
Gieme counter, 8S. B. Matson PTS 
Gas burner for furnaces, J. C. Beckfield. 800,708 
Gas engine, A. Steinbart .............-+.+5. 800,770 
Gas generator, acetylene, E. A. Chamberlin 801.061 
Gas or gasoline engine, E. H. Korsmeyer Y 
Gear, change speed, H. de Ruty .......... 879 
Gear, variable speed, C Manly........ 801,097 
Gearing, C. H. Ocumpaugh ..............- 800,670 
Glaes into molds, aggarane for feeding, 

J. Haley . Ho.gseenbeepeeuseneataes 800.444 
Glove, F. H. Busby uh geseesebuswel 800,842 
Grading machine. nate rial, G. Hoepner .... 800,919 
Grain separating machine, Stuart & Me- 

Donald Sosaen ends sees secqreeees 800,690 
Grain separator, A. W. Erickson 36 60hs Manne 801,141 
Gramophones, phonographs. and like instru- 

ments, sound regulator for, A. Conze.. 800,087 
Grate bar, D. 8. Richardson ..... 

Grinder, lawn mower, L. F. Brasch 

Guano distributer, F. Fokes 

Gun lock mechanism, olfeperger & Moran 800, 
— dammed apparatus, hygienic, W. E. Rob- 

He ir ‘washes, N. Le sane 

Hame, E. E. Bull . 

EN cs, ns occ ons cencbes 80 
Hanger for supporting centers, A. G. Pierce 800.878 
arness, A. D. er PET ReT Fe Re 800, 
Harness, J. Schreven ....... 801,160 
Harness hook, L. ‘Wy. Ashley 801,172 
Harvester, A. Castelin ....... 1,060 
Harvester, corn, H. B. Wyckoff 800,704 
Hat fastener, J. Stawartz 800, 954 
Beet OOM, Te. TOGO o. ccce cee ne 800,772 
Hat pressing machine, A. Gordon .. .- 800,002 

Hay, corn. clover, and similar crops, ma- 
artin - 
tnall 
Hide molding machine, H. W. Southworth. 800,688 
= sm switch. Hewlett & Emmet.. 800,916 
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Encyclopedia of 


hot and 
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St.. New HAVEN, Cown., U.S.A, 





ERE is confirmation, direct, 

positive, convincing, that 
The Peck-Williamson UN DER- 
FEED Furnace will save you 
4@ to % on your coal bills: 


“After looking at several f=. 
naces, including hot-air and ho 
water heat, I Tans of The Peck. 
ad illiamson UN 

pough, one pain vem. 


RFEED and 
My house 


x 34, with 8 rooms, bath and 
attic. I had no trouble in keeping 
the rooms at 74 degrees during the 


coldest weather of 22 d 
zero. A neighbor builta 


rees below 
ouse about 


the same size and by the same con- 
tractor, put in hot-water heat, used 
75.00 worth of coal, and could not 
keep ae house warm enough to-keep 
from freezing. I us 8 
*Cherokee’ Nut Coal, at an 


expense of $27.00. 


‘The Furnace is 


easily managed, with but little smoke 


nd ashes. can 
Peck- \\ illiamson 


recommen he 
UNDERFEED 


Furnace to any one who is going to 


build.” 


The above was written recently to 
our agent in Kansas City, Mo., by 
Mr. James E. 
Engineer and 
Benton Blv’d., 
Hundreds of such letters come to us 
It will pay you to 


unsolicited. 
investigate. 


Lawrence, Mining 
Metallurgist, 
Kansas City, Mo. 


2334 


We want to send you FREE our UNDE RFEED 
book and facsimile voluntary letters proving 
every claim we make. 


THE PECK-WILLIAMSON CO.,35! W. Fifth St. 








THE 






Coutegee. Economical and Most 
on the 


market. 
Hiy hest prone for Direct Coupled 
Of Engines and Generator, | aris 


chase Exposition, *t. 


AUGUST MIETZ 
198-138 Mott St, New York, U.S.A. 
Catalogue Dept. 84, 


MIETZ & WEISS 
Si ton.» OIL ENGINES 


by Kerosene Of, Fuel il, 
Inte. >afest, Simplest, Most 
liable Power 


1900. Gold Medals, Pan 


la, Mo., 1904. 
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PLATING D 
scribe their 


DYNAMO 
Fully 


or 


ELECT 


361 Broadway 





Instructive Scientific Papers | 


ON TIMELY TOPICS 





Price 10 Gents each by mail 


ARTIFICIAL STONE. 
of immense practical value to the 

architect and builder. 
CAN SUPPLEMENT 15 
GE AND WARPING 
By Harold Busbridge. An 
presentation of modern views; 
fully aay SCIENTIFIC AMERICAN 


Bud NPA 


Fully Withee 





SUPPLEMENT 15: 


ON 
he 


Monroe ID. BARO 
TIFIC AMERICAN SUPPI.EMENT 1500, 

N SPECTROSCO 
esiey, M.A. An adm rably 
oe, instructive and copiously illustrated 
SCIENTIFIC AMERICAN SUPPLE- 


HOME MADE DYNAMO 
AMERICAN SUPPLEMENTS 161 and 600 con- 
tain excellent articles with full drawings. 


DYNAMOS. 
RICAN SUPPLEMENTS 720 and 793 de- 
construction so clearly that any 
amateur can make them. 


OTOR 
and illustrat 
AMERICAN SUPPLEMENTS 844 and 865. 

machines can be run either as dynamos 


AL MOTORS. 


at Home. SCIENTIFIC AMERICAN 
SuPPLements 759, 761, 767, 641. 
eo 


Price 10 Gents each, by mail 


Order through your newsdealer or from 
MUNN @ COMPANY 





By L. P. Ford. A 


SCIENTIFIC AMERI- 


Ss. oy «eter 


SCIENTIFIC AME- 


MBINED. 
in SCIFNTIFIC 


Their Con- 


York 
New My 
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Valuable Volumes 














JUST PUBLISHED 


Electricians’ Handy Book 


By T. O’CONOR SLOANE, A.M., E.M., PH.D. 


— -S 


Handsomely 
Bound in Red 
Leather, with 
Titl ° ° and 
Ed in 
Gold, “Pocket 
Book Style. 


768 Pages 
556 Illustrations 


Price $3.50 
Postpaid 


Ti 


JUST PUBLISHED 


American Tool Making and 
Interchangeable Manufacturing 


By JOSEPH V. WOODWORTH 


This is a ete practical srentinn on the Art of 
American Tool M ing and System eable 
Sarva facturing as carrted ed on to-day in n te vad tater. 
In it are de«cribed and illustrated all of the Coy a 

an 


ch ¥ 
pecial Appliances which are or should be, oa 1 
n all machine manufacturing and metal working es- 
tablishbments where commen, capacity 4 = interchanae- 
pment | - the pr i parts are 


perative. 

All of the tools, Susmees and devises illustrated and 
de: have been, or are, used for the actual produc- 
tion of work, such as parts 8 of Drill Lathes, Pat- 
ented Machinery, syourrners, Electri; Apparates, 
Mechanical Appianess. oes, Brass Goods, og mg to 
Mould Produ Sneet Metal “Articles, Forging, 
Jewelry, Watches, Metais, Coins, etc. 

The treatment of each “foot described and Mastentes 
is such as to enable an on Practica! Man to Design, Con- 
struct | use Special Tools, Dies ne Fixtui for the 
Rapid and Accurate Production of Metal inter- 
changebiy. 

To the Machinist, Tool Maker. 7, Tie Maker, 
Superintendent, Manager and Shop ’roprietor this book 
shows the 2th Centery, Manulasurin Methods and 
Assists in Reducing nag ron a Increasing the 
Output and the Incom on the § of & 


terchangeable PEL m—the 
Won for the United States the rhe System “that Dag of 
the World. 


535 Pages Bound in Cloth 600 Illustrations 
PRICE $4.00 














JUST OUT 


Modern Gas-Engines 
Producer = Gas Plants 


By R. BE. MATHOT, M.E. 
314 Pages Bound ina Cloth 152 Iustrations 
Price $2.50, Postpaid 
A Practical Guide for the Gas-Engine and 
ser 
A book that tells how to oeneteees select, buy, instal, 
operate. and maintain a gas-e 
a a mathematics : ase : plain words and clear 
The only book that thoroughly 


discusses produce 
press the ne com ng fuel for [Fang ry a Every important 
nd suction prosacet % is described 


rt 
Practical susges to aia in the 
iach and instalting o to produs cae Plants. 
or descriptive circuiar 


JUST PUBLISHED 
Scientific American 
Reference Book 


12me. ols? Pages, Tin: oon ted. 2 toeet 
The result + A. the 











ueries of 
readers 





























ersten + <a rman Seennennnl ~ nema 
Hopple and tall-holder, combined, J. G. one: iF 
Hl Se eeeppenenpeneeey: — « ° 
Eas tases | teas Bary Yen Mave a Telephone TRE BEST BOOKS OF KN 
7 an . 

Hosisy. eames, EO - Your Office, Of Course 
ome Five Cents to $2.00 
Hydroca } one higher 
Hygromete Have you one in yourhome? It } a: ) 
indeeten will save many steps and much \ We are about to issue a catalog of 

J. Carpentie time and annoyance. It will ‘ii booke covering all de ts of 
Ingot step pay for itself in car fare saved. Literature, Science and Art. Vol- 
Insect catch ene Call _ a Ay yom Con- pore dealing with m and 

royer, ungerich e tract Dept. lormation metallurgy 
ate RY ee on, 188 : science are included together with 
Jar closure, 8. Adiam 
Street ction, Travel, History, Biogra 

me en eS Ruth ......5 * 901,048 L ey Fert Tateyhans ee. . 15 Op fae Medicine, + are “ew 
Knockdown box, J. N. Sisley veccosccesbad 801,113 two thousand and we want 
Knot-tying implement, C. F. Holly ...... ++ 800,849 
Ladder scaffold bracket, B. Biehler ....... 800,896 you to have this list which will be 


Kata, ©. Te bccbis csc tisesdssvebvccens 
Lamp, incandescent, 
— turn down incandesce 


lates Weathers & Hill 
Lathe attachment, wood 





CoMTIRS cccpedcstesaseccss 

Leers or annealing furnaces, were feeding 
appa agen for, J. Haley ...ccccccsceve 800,645 
Level, Me GOON A codcsccabesceceenteent 800,739 
saver, ‘suave, EE. J. OMOe 2 ccccsesresvde 800,983 
Live saving apparatus, P. Mahoney .800,926, 800,027 
Lighting fixture body, F. W. Wakefield.... 800,960 
idee, treating, C. eC gs oer aoe a 800,635 
Liquid holding and applying device, 8. Kahn 801,087 

La =e apparatus, crank shaft, A. T. 
Sede eee ses ecocesstisecede coeds 800,861 


Mal Sex "aaeion, D. Pat 
Mantle and shade 7 gr 


ctor 
Match ben, . Hilbert 





ecusbinotien 





eee 801,010 
Match box, J. M. Graham. sees . 801,079 
Match safe, J. E. Neahr.......--scecees +++ 800,870 
ao _ Semen mechanism, 
ap abbebesaresies » . 800,971 
Matrix. “Aistributing mechsnism, C. F. Bel- 
Soin ohdd.b65 SbSa5 90 bu 6040 6h0 ans bee ),970 


Mattress, etc., pneumatic, gy & Abbott 800,967 
Measurer and fitter, collar, C. E. G. Yeaner 800,696 
Measuring instrument, Bok. Bg E. 
PEND cnc has as 60064666 Oasdetbes 
Meat smoking apparatus, A, a Miller 
Mechanical motion, C. A. Dahl....... 
Mechanical movement, H. 2 “Kulm 


Metata, ln ag H. M. Chan 

Molding machine, sand, BE. & T. ” sristelaici. - 800,758 

Motion to slides, —— for imparting re- 
ciprocatory, J. Frossard 

Motor controller, 8. i WROD. vaccvnecrseeees 801), 816 

Mower attachment, lawn, J. West 80 

Mowing machine attachment, O. L. manila 801,050 

Music cabinet, J. Herzog ........++0++ 

Nail, M. Hermelink .... 

Necking machine, J. J. Rigby. 

Nitrating aromatic amins, Herzberg & Th 

Nut lock, J. FP. Lanmffer ......-..ceceseces 801, ‘024 


“ed i dkdetas sae seneepboeseente 801,087 











Nat, toggle, F. D. Sote evererTT iy yt. -. 800,760 
Oll recentacle, N. Platt ...........+++- -. 800,819 
- 800,757 


Plat 
Ordnance, breecn an, 8. N. McCle 
Arden 





Ores, reducing, H. 801,129 
Organ, viol, E. Ringer 801,106 
Overalls, H. Edelman 801,138 
Overshoe holder, J. Mardis 900,029 
Packing, rod, E. J. Norton = = 
Paint or ofl can, J. B. Hall 


800. 
Paintt or coating machine, J. H. Neville. 500.758 
Paper box folding and gluing machine, EB 
| RES FE TNT eee 800,731 
Paper slitting device, D. L. McCorkindale.. 801,086 
Paper tube cutting machine, H. J. Hurd.. 800,649 
Prasenger elevator and conveyer, Adkins 


Lewis 
Pessing machire, J. F. Dav 
Pen attachment, EB. F. .. 
Pen guide, H. G. Becke 
Pencil holder, etc., penne PORATED, B. P. ven 
Alstyne, Jr. . 801,119 
Perforating machine, tip, T. F. Hart 
Permutation lock, B. BE. Higinbotham. 
ograph record and making the sa 





, ee errr ere o6 \ 
Phonographic recorder, P. Weber.......+-+ x 
Piano, J. A. Manville ......cercsecesecess \ 
Pick, Walker & Mewes .......2-..ce0eseee% 801,166 
Pin hook, L. BE. Russell .......... cesseees 801,047 
Pipe cutting machine, H. Schmidt .......- 800,881 
Pipe joint, flexible, F. W. Steinke.......... 800.629 
Pipe joints, forming, M. Kronauer ........ i 
Pipe wrench, D. & Irland 800,850 
Pistol, H. Benne 
Placket Ne HL - sn pout holder, combined, 

Tass’ 


Planer, 8. MeMilien é 

Plent protector, La ey 

Planter and fertiliner Miatribete seed, A. J. 
Herrick 









Planter, cotton or seed, R. 8. Bonner...... y 
Plasters, ete., making, W. Loebell........ 801,028 
Plate, making thin, D. M. Somers ........ 800,837 
Plow, G. Gallimore ......... 05.60 e cee eees 80, 
a eee eee ee 800,650 
ee RPT ieee ee 801,168 
Plow, traction gang. A. Bishman ..........- 800,710 
Plows, combined harrow one draft arrange- 
ment for, C. A. Bollinger ............-. 800,974 
Plombago, manufactare rg stratified blocks 
mee % -“y Svs doabedetse s i toa: 800, 838 
ae ie t a ratus, C. St 
Leite Wecageens theseir sac ekkes 800.884 
Po. A drill, a A 8. Potter.... 800.939 
Pocket protector, J. Strauss .............> 800,955 
Power transmission omaaten, Cc. & M. 
ON Sac st chexewipaeaks . 800.732 
Preas and bain-marie, combined, R. Me ‘tivie. 901,082 
Preas Bom, L. BR. Camp ....ccciccseccsvcne 800,907 
Press roll, K. B. Fletcher : voseces Se 
Printing machine, wad. H. J. Hurd - ss.» 800,742 
Printing plates, making, J FB cee sur .. +. 801,140 
pretes press, M. Anthon .. 800,802 
ss =~ am = Rag "ssitvery mec 
W. Gpaicthaver .....-.--..-+- ++: 800,708 
wetamat acta ge oY Ww: C. Kammerer.... 801,088 
Printing ee "inking roller, M. Anthony .. 801,171 
a gg oe vadtontable, F. G. Hobart........ 800,918 
Pulp board, C. Shepherd ...........-.-++.- 800,686 
Saree “and clod crusber, ne, R. JZ. 
ms tage (ikdanevte od vcccbecnsccsseses $01, 
Pump, J. Groshon ..... eoceesceeee «ves» 800, 
Pump od = ry a 2 “21 Some 
1 ing machine, meta nson . 
Pussle, J. DL. Dow .....---:.-++--e.ees .. 800,995 




















JUST PUBLISHED. 
Practical Pointers'|' 
Patentees 


Containing Valuable Information and Advice on 
i THE SALE OF PATENTS 
ty Suocesetal te = ee eet Nein rel Tesention tone 

By F. A. CRESEE, M.E. 
144 Pages. Cloth. Price, $1.00. - 


MUNN & COMPANY 
No, 361 Broadway, New York City 
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tie, H. 8. Dela jamere 
y tie, metallic, 8. Burney 

Register operating mechanism. G. T. Evans 
Rheostat, thermometric, a’ * Bristol.... 
Rivet holder, magnetic, F Hi. 





yaeg32 


ry, astu' 
Rope makin machine. L. 
Rossing machine. 
eed engine, > Creux 
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ws 
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a 
esas 
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ary ine, 
Rotary by: rocarbon en, 
Rubber, devulcanizing, A. 
Running gear, J. H. Ki 
Safe, subterraneous fire ry "wurglar proof, 

Di COGN oc chi vocged coceseuasadoe 
Safety pin nea and eye, EB. A. Campbell.. 
Sash fastener, G. A. Orr 








* # é 








Sash fastener, J. E. Gibbs . 4 
Saw jointer, M. Kapp. ......--essceevevcees 
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Our new edition, 
fully illustrated 
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A Catalogue Worth Having || 3° rests wt’ set 


























If you are directly interested 
machinists’ supplies, 
day for our new, big 
Sent free, postpaid. 
Address 
MACHINISTS’ SUPPLY CO. 
22 South Canal Street, 


Our Name is a Guarantee of Quality 





Electrical Engineering 
and Experimental Work ot Every Description 
We bave ovary facility for producing first- os 


is 
promptly. Cas Saneey equipped w 
Cc. ¥. SPLITDORF 
Engineering Dept. 11-27 Vandewater 








St., N. ¥. Olty 









by comparison, Examine it in your home. Write 


4 The Cost ok any cher Cyclopedia of sina magntade and 





THE IDEAL 


CYC 


LOPEDIA 


Tuz DICTIONARY CYCLOPEDIA, « Library of Universal an 
Unabridged Dictionary in one alphabetical eorder—the ONLY one ue in 


NEW EDITION NOW READY 





40 Volumes, Nearly 28,000 Pages and 7,000 Illustrations 





gives a delightful touch of 
convenience and utility pos- 
sible to no other Cyclopedia 
segs $3.00 big, dumsy vol- 


ve in the 60. light, in 
the most-used room of 
home, it becomes an orna- 
ment and ar honor supe- 
rior lo mae other possession 
of so little cost 





hi unimpeachable 
qlee St to Wahaus schetanite, a8 enen 


Eooeuing merit, yours is referred tq oftener than any 
— Bag Remit eo 4 


continual it deserves all things thas 
rae a Hawa gomiing. tt LL.D, Ka-Prea oo Unt 


ideal Form is an handy size me only such 
. clopedia - 4x74 134 inches. 

Tt meets more fully my ideal than any other.—J. F. Oneakéa, Ex-Supt. Publie 

Instruction, New York. 

reg nba nas, B, ‘i avion, Prin, 


af ans je (making 41), tul) ac pote Ny 
. ‘ 
ie yorume neh ig among many ebeman 
Sacbuaialy, © i? 


Meets Ph pas iy | my iene? ia perfect C3 oe than any work I have ever 
rrca, Kx-Supt. ie 


iw Knowle, ji, to 








Magnitude. Seren Tel os nar aras 


ete 


oh, sive out of on, permease Taek, I Sout Md, for » netatont 
-, ~lad  iemermmetiond bP immcen, bape: of payment of Taina mee) len rh 


fresh admiration -- \ fiest clase 


Merit, Mor poser wrote: 1: 10 ony eeper ct peantey oot 6 (Me capea y 
Certainty of g.pastiion side by vide with other wots of How Is It Possible %.°° “" Raaily, this 
Tae No Trust So" .see so" Bates *anisatea 


this character.— 





expenses. 
No “ Hoe.” Xi. We don't “want it all.” A 
$3 $0) acother slice prcereare ne can pay 

or but little—-our “ endleas 
No, Advertis Sing, chain chain of \pleaped custom- 


eaten moh on gee or but yours, I don’t 
have to.—K. taf, W. Wamnat, Cleveland, Okie” 

I wonder how I cowld have existed without &%—Du, Anse 
Bunnrrt, Washington, D. C, 


it easiest for 

















Scientific American 





OcrorerR 14, 1905. 
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Will Earn For You 
$100 A DAY 


it ~ apin sugar into cotton 
any color or flavor. 

& child can operate it. 
Cotton Candy Machine Co. 

58S Weet Sth Street, 

New Vork, U. 8. A. 
Our agents a follows: Sours 
Geldkunl & 


a gy oe eee ¢ t bolaget 
vw, wal Separator, G.m.b H., 
» Great in, 

A Actiengeseliechaft- 





Giliats, Antwerp. 


Dairy upety On, soe, “he rat st, ‘ ‘ork. Luxemburg, Emile Piaw- 

mant, Lasem burg. & Co., Holst Asta.— 

bern, Ladwre Pini ~ “ india, China and Japan, 
Dairy Supply Co, Lid., Londen, ¥ tivehrint A ¢ 

Utaagow Pen Wu ree, Wether, Landon. Arensé ns 

Th. » Paris. Souths A Farrar, 

lad., Port Eiteabeth. Zr , Dmiry Supply Co. Lad., Londea. “— . 

Teatasts.— Vow , Btrather & Co., Christchurch. New 
‘ales and |, Wangh & Jusepheon, Sydney 

th Australia, A. W. Sandford & Co., Adelatle, Weat Austra- 

and Vietoria, J, Bartram & Sen, Melbour Pacurre Ocean 


rae. 
Samoun, Prilippines, ete., De Laval Dairy 
Sepply Co., San Franc 


Save Time and Money 


Progressive business men use 
BATES 
Hand Numbering Machine 
Lt rriat nambers consecutively, dapiicates or 
repeats —cbanged instantly oy turning pomter. 
To learn how « will aqve for you, send for 
Booklet 45 now. 
BATES MPO. CO., 31 Union Sq., New York 
Cee seo 364 Wabash Avenue 
Paetory, ee 


















How to Remember’ 
Free to Readers of this Publication 




































Saw fharpenins 
de. 






Moore llc sie acccdcssoce checepbeenes 983 
Saw ‘shazpening machine, B. L re 801,084 
‘Saw swage, REE 50 vebvczides 801,067 
Sawmill, KR. L. Neubert 800,871 
Seaffold, adjustable, M. King . S00,806 
Scale, computing, J. KR. Johneon .- 801,016 
Scale, price, G. M. Ladlow ... 800,748 
Seales, weight indicator for weighing, D. F. 

Curtin ° -. 800,682 
Sealing machine, n . 800,000 
Sealing press, corel 801,102 
Securing device ». 801,053 
Seed cleaner, cotton, D. 91,195 
Seeders, truck attachment for, 58. K. Dennis 800,901 
Semaphore arm, Blank & Russell «-.« 800,973 
Semaphore, electric, C. EL Frederic kson 801,190 
Service box, P. BE. Snow . 800,687 
Sewing machine stopping device, J. L. E. 

Nelson ° ‘ -.- 901,152 
Sewing machine take-up device, J. T. Hogan 800,448 
Shade cloth stretcher, L. B. Girard.......-. 801,077 
Shaft coupling, G. E. Franquist ........+.. R00, 802 
Shaft hanger, KR. A. Pilmer ..........-0+. 800,817 
Shaking screen, J. A. Traylor .......e00+ 800,493 
Sheathing, F. J. Pioch ........ 801,154 
s guard, L. J. & BS. A Friedheim 0,754 
She we and leggings, snow Fa coupling for, 

KE. lL. Parkman 0.761 

Skein clip, L. Destree F 801,064 
Skirt vent adjuster, J. Boyd ... $00,714 
| Slab, decorative, F. Hanerbein R00, 806 
| Sleigh truck attachment, J. M. Clonsen 800,720 
Smoke consuming furnace, (. E. Slye 800,049 
Smoking pipe, W Felton 800), 730 
Smoothing machine, W. 8. Smith . 800, 836 
Snow plow, BE. Kenney R01 080 
Soap and making the same, H. Becker . 800,785 
Soldering, composition of matter for, Il. P 

Larsen ROM), SOT 
Soldering iron, Howard & M Quisten 801,193 
Sound augmenting receiver, H. G. Pape 800,677 
Splice ber, G. Ericson 801.142 

Spool stamping die, J. H. Shearn 801 Ono 
Speol support and thread guide, combina 

tion, F. Brueggeman . Se) OTS 
Square, adjustable, R. M. Dixon RO 1 OS 
Stacker, hay, G. L. Curti« .. 00.728 
Stacker, hay, Kane & Grieves secece Grae 
Staircases, etc., tread for, T. Beevers...... 800,805 
Stanchion, cattle, P. B. & J. T. Trewer.... 800,773 
Stand. See Display stand 
Station indicator, H. R. Nelson........-.-- 801.038 
Steam boiler, ©. G. Curtis ........ ‘ ROO, 908 
Steam boiler, (. Bioly .....+...+-- . 8,175 
Steering mo/sing objects, automatically, |! 

Kitsee ‘hen 800, 654 
Stereoty and other printing blocks, means 

for holding and registering, R. J. Kit 

tredgr “ee so me 
Stirrup, G. A. BE. Martin OM, RARZ 
Stocking supporter, C. W. Latimer SOO SOD 
Stoker, # Whittlesey ; 800, O63 
Storage battery, W. Gardiner SO ES 
Store service apparatus, C. W. McCormick, 

800,065, 800.606 

Stove attachment, gas, 8. Leibenglick 801 025 
Structures impervious against various 

agents, rendering exposed, M. Toch .... 800,056 
Stump puller. C. A. Whipple -aee> BOO, 700 
Suit, combination or union, A. G. Velasko.. 800,880 


Switch apd signal stand, 


& Davis 
Switch member, 
Syringe, 


Table support, C. T. Kinenaid eéns . 800,922 
Telegra and tele phane line and 

J Barelay .. ° . 801,120 
Telegraph, printing, J. C. Barclay 801,173 
Telegraph receiver, wireless, G A Swenson 801,118 
Telegraphic transmitting one Kitsee .. 800,656 
Telegraphy, quadruplex, 8. D Fie old... . 800,844 
Telegraphy, space, |. Kitsee.. 800, GOR 
Telegraphy, wireless, I. Kitse 800, 854 
Telephone exchanges, main ‘Miatributer for, 

G. Detsenhofer ° eeee 801,186 
Telephone mouthpiece antiseptic, w B 

Curtis : ee 800, 907 
Telephone receiver, H. G. Pape . 800,675 
Telephone receiver, W. J Murdoc k owen 801,034 
Telephone receiver and aural massage in- 

strument, combined, H. G. Pape ROO, OTH 
Telephone switchboard key, F. H. Love ridge 800,747 
Telephone transmitter, Spies & Dentx 800,767 
Telephone transmitter, J. Prince .......... 80,940 
Telephonic transmission, I. Kitsee ........ 800, 657 
Telephony, 1. Kitewe ......-.. 6. 6ccccnweees 800, 855 
Terpenes end resinous substances, producing, 

Craighill & Kerr 800,906 
Thermal cut-out device, C. A. Rolfe 800,820, 800,821 
Thill coupling, J. Cummings 800, 980 
Threshing machine straw stacker, 0. (. Zim 

merman . ‘ : 800, 705 
Tile floor, wall. etc.. I. Kiteee . SO), ES 
Tile, stria finished, W. P. Meeker... . &0,981 
Tin plate, making, D. M. Somers.. . 800,952 
Tire armor, Cc jects epovee . ROO, 8B4 
Tire, cushtowed, FE Balley .. 800), 784 
Tire for —_ ae “els, elastic, Gilardoni 

le ~ ” eer ete eeess 800, 640 
Tire guard, pemenatic. T. H. Lindley 800, SOO 
Tire, pneumatic. Murphy & Manning 801,150 
Tires, anti-alipping device for, W. J. Smith 801/115 
Tobacco pipe, tw Kelly oe 801.146 
Tool, tae, dD. M. Haney er dcbiont 806. 146 
Tool, finishing, F. A. Black Jé0 cbcchee 800,972 
Toothpick holder, E. Bergmann soaneae 0. 787 
Torch light, C. M. Kautnik . cosesbahe 800,017 
See, TE, Mee cc cabaposcecccces pases 800,741 
Toy ball, J. F .  Feltner 801,145 
Track and switch, ovecheoll, Cherry & War- 

DOT atenkonk seer ce@edhercesce 00, 626 
Train safety device, M. . 
Trolley pole, A. L. Prenti 

ruck, car, F. Kiesel, 

Truck, coueh, I. EB. Smith... 051 
Truck, freight, F. C. Wheele 123 
Truck, motor, A. H. Eble ........ . 
Tumbling barrel, L. F. Thorpe ..... ¥ 
Turbine engine. G. L. Dengler ............ . 
Type holding device. J. M. MeGibney 500, 868 
Typewriter eacapement. FE. H. Dodge .... 800,700 
Typewriter eacapement. BE. J. Fairfield .... 800,801 
Typewriter key lever, Fox & Barrett... . 800,733 
Typewriter spacing mechanism. G. W. Don- 

ning * oe ioon eee 
ayeew ting machine, W. C. Farnum “- 729 

writing machine esacapement, W. Wall 801,062 
ta ding and conveying apparatus. Bridg- 

a ff 2. Serer R 
Wee, GD. We. AGM «00. cee sceccccccves ano, 
Valve, SS Serres 8O1,¢ 
Valve, ©. M. Alexander .............s000% 801,126 
Valve for steam beating systems, vacuum, 

Dexter . in ee . 800,908 
Valve or bung for beer barrels, ete., C. F 
erney .. . 
Valve, recharging. L. Fr Williams d 
Valve, reducing, J. B. Waring .. 
Valve. train. line whistle colecion,. A. Marrs 800,761 
Valvular mechanism, H. 8. Ayling ........ 801,068 
Vehicle controlling device, motor, V. E. 

Chamberlin .....ssccesssswsnee ep cediics 843 
Vehicle heater, T. B. Woodward .......... 800.778 
Vehicle wheel, F. A. Setherling oe . 





Vehicle wh 
Vehicles, 


J 
mounti 


self-propelled, 


Vending mechan 
Venael closure, 





fountain, © 


end gumming machine, J. 









combined, Dunhay. 

801,187 
ROO, TM 
801,019 


MeBerty 


connection. F. EB 
J. Kintner 













K. Holtmann 
ng for power a 

E. Hewit 
im, J H. 
F. B 





Visein, purifying, W " Loedeli: <3: 
Voting machine, J. W. Hine eoee 
Wagon stake socket, 1. W Leverents «+++ 801,104 
wen befler, EB. Stevenson .........65. 901,116 
Washer. See Panay washer. 

Water closet floor * dange, w McC lntock . 800, 664 
Water gate mech W. Scott 800,945 
Water level regulator, Cc. i. Chandler. Re 798 
Water or liquids, spqesctes for purt- 

fying, 800,791 


Water trap, ‘Schutte @ Muller 
Wheel retainer, H. 


Whist « duplicate, I. C. Woodward 

Whistle, steam, J. T. 

Wick, sa rv jo ha C. P. Baron 

Winding ma . Holdaworth 

WSR | window i va Fr. ¥. Phill 800,988 
102. bottle oF tabe, 10. ; by mail, ite. pindow Srame. pecuet. F. Vv. —:" m0, 

Wire clamp or stretcher, J. M. Klein. . 800.745 

BUGHA CERENT CO.. 880 Roses Ave., Gloccesier, Hass | Wire stretcher, J. A. & J. H. Kimbro.... 900,744 











Fire Protection 


This illustrates a section of a factory 
building at Gloversville, N. Y., 
equipped with the 


Covert Fire Escape 


No other Fire Escape will give the 
same facilities for quickly vacating 
a burning building. 








It is the simplest and most economi- 
cal permanent Fire Escape now on 
the market. 

Send for circulars and full particulars. 


COVERT FIRE ESCAPE CoO., 
Troy, N. Y. 





PROTECT YOUR HOMES AND PROPERTY. 
Badger’s 
put out any kind of a fire at 
So simple a child can use it. 
Write for information. 


The Best 


AUTOMOBILE 
Dry Battery SPARKING 


Becko Spark Cell 


or 


Fire Extinguisher will 
art. 


4 Cells $1.25 
BADGER FIRE EXTINGUIGHER CO, 
3. H. BUNNELL & CO. 
80 Pertiand St., Boston, Masa. Electrical a 2 Park P1 New ¥ 














THE HANNA MFG. CO. 


382 River Street, Troy, N. Y. 







CcooD 


STANDARD 


SCALES 


For Factory, Stere and Farm 
Send for Catalogue 8. 


Engineering Instruments 
—————=__=— 


Ilustrated Catalogue on Applicaticn 














Osgood Scale Co., Binghamton, N. Y. 
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ecAmerican Estates 


Editor of American Homes and Gardens, Corresponding Member of the 


JUST PUBLISHED 


and Gardens 


11x13% inches. Illuminated Cover and 
340 Pages. Price, $10.00 


4to. 
275 Illustrations. 





By BARR FERREE 


Anterican Institute of Architects and of the Royal Institute 
of British Architects 
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on double coated paper. 
of the most interesting beoks of the season, and will fill the wants of 
those who desire to purchase a luxurious book on our American homes, 
Au illustrated prospectus mailed free on request. 


Publishers of 
** Scientific American ’’ 


SUMPTUOUS book dealing with some of the most stately houses 


and charming  maingpen te in America, The illustrations ate in nearly 
all cases made from original photographs, and are beautifully printed 
Attractiveiy bound. This book will prove one 


COMPANY 


361 Broadway, New York 
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Tht MOLSTENS AIR 


COOLs 
Removes Dust and Ventilates. 


WARMS 


Its versatility 
is proof of its correctness. 


100 per cent. of our installations 
are successful. 


Regenerated Cold Air Co. 


88 Broad Street, BOSTON, MASS. 


ea House With dr 


Over 55 Companies 
operating } 
Thurman Patents 
in America, 
and as many more in | 
Canada, England, 
and Europe. 








FREE CATALOGUE 





General Compressed Air House Cleaning Co. 
ST. LOUIS, U. S. A. 


Manufacturers of the Celebrated Thurman direct- 
connected Gasolene Driven a 
for Mines, Pneumatic Tools, 





Whitewash Your Factory 


\ Wits» Prepress Univer- 
hine. 
ppl 
wash, calcimine or cold 
water paint to 1,000 square 
\ feet of factory wall in ten 
hours, d do better 
work than with a brush. 
It is also adapted for 
spreading disinfectants, 
destroying insect pests 
and diseases on trees, 
serene and other 
nts, extinguishing 
fires, etc. This machine o—_ Sony 16,50 apd Jasts 
a lifetime. It pavs for itself the first year. Write 
for detailed description. 
Dayton Supply Co., Dayton, Ohio. 
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WASHINGTON, D. C. 














JOHN T. DEVINE, Prop. 





CopynrichTs 
Anyone ee os on eed and description meg 


Quickly 





special notice, without 


vata 
Scientific merican, 


A bende mely Hinstrated ean 





} Candy, Reymer & Brothers, eaten 


| Flour. wheat, McCloskey Bri 
| Food, poultry, G. 


| itaee. hydraulic, Eureka Fire Hose Co. 





lation of ony enone BS fat a 
four Tg 
MUNN & Go “sp Raerace 
> 


695 F St., Washington, 








Work holder, J. C. Seoggina............... 800,685, 
Work supporting table, € ee ere 800,944 
Wrench, Bg Ag eee: 800,814 
Wem, As WD GO a hivecde vccckscckadk 800, 988 
Wenn, Bs Wi MN ooo bc apes secs cccdvkencs 801,009 


Wrench, z We. MeMOaGOr oo isccccacivcssss 801,151 
M 800,754 


Writing machine, L. C. Myers 
X-ray apparatus, cabinet for transformers 


im, M. B. ClawWeem ...scccccveccec 801,180 





DESIGNS, 
Basket, M. Swedburg Jkedbdeesorecncoosevess 
Table, A. McKay 


TRADE MARKS. 


Ale, ginger, Helnzerling & Co. 
Baking powder, J. C. Grant Chemical Co., 
46, 


Banks, portable, W. P. Harvey ..........- 
Boer, A: - BOMMGMGSP © 5. oid. és cocnccccsuxesss 
Beer, bottled, C. L. Centlivre Brewing Co... 
Beer, lager, P. M. Ohmeis & © 
Beverages, juices, extracts, syrups, and ton- 
— for non-intoxicating, ‘Simpson Spring 
‘0 
mache of coupon voucher slips for de part- 
ment store use, bound, B. . Seymour, 


Tr. ‘ ‘ 
Books, s¢ chool te xt, American Book. Co. 


| Boots and shoes made of leather, J. Rosen- 


Peime GB Bomw 2. nes csvccsccccnsceveseses 


Caps, Coe-Ray-Creelman Co, 
ese of silicon, crystalline, Carborundum 


Cards, ” playing, United States Playing Card 


C sons ont, Portland, “Chicago ‘Portland Cement 
Ceme nt, ‘Portland, Pennsylvania Cement Co. 
Chocolate drops, New England Confectionery 

re rerererrre fe 
Cigara, Paxton & Gallagher iis spn scay cesar 


‘he om pound for the treatment of maitgnant dis- 


eases, L. T. Leach . 


Ccpper, refined. Orford Cor per Co... 46, 665 to 


Corset shields for reinforcing cunsets at the 
waist line, Warner Broa. 

Cc otton duck, Mount Vernon- Woodbe rry Cotton 
Duck Co. 
Crackers, Threefoot Bros. 


& 
| Crac mete, cakes, and bread, Austin, Young & 


GRP PR eR ee 
Currants and- ralsins, dried, Siegel, ‘Cooper 
Disinfectants, germicides. and deodorizers, 

Chemical Works of America 
| Eggs from decay, Mquee to prevent, M. 

Wollman 
| Fabrice for protection against insects, open- 

mesh. I. BE. Palmer 
Fabrics, upholstery textile, Philadelphia ‘Tap- 

GAG THE cvsacdeencess écstednennaes 
Fabrica, woolen and " worsted, Globe Woolen 

‘oO. . 

Fish, dried, smoked, salted 
eanned, W. T. Shute 


Food, stock, G. Pippo onc cerccaccccosence 
Fruits, dried, Francia H. Leegett & Co. .... 
Games, card, United States Playine Card Co., 

46,693, 46.694, 46.727, 46. 728, 
_, compound for preducing oxygen, Roess- 


ler & Hasslacher Chemical Co........... 46,673 
Gloves, Wertheimer & Co..........4++ 46,759, 46.7% 
Harmonicas, B. Ilfelder & Co........-<-+00+ 46,745 


Hets, men’s and boys’ felt, Gauss-Largen- 
bere Hat Co. 
Horse blankets. Newtchawanick Co.........- 
Horseshoes ard horseshoe calke, Rowe 7a 
Square Shoulder Shoe Calk Co.... 








Jams. fellies. and preserves, Francis Hi. Leg- 
gett & Co. 
Knitted ante rwear. Glastonbury ‘Knitting Co. 
Liniment, 8S. Dempster ...... 
Liniment to ”” external and Internal use, A. G. 
Groblewski 
Linings, J. W. Goddard & Son........ 46,706, 
TAnings, Lesher. Whitman & Co....... 46.710. 
Lotion to remove wrinkles and improve the 
ny and color of the skin, B. Em- 





Magasine, Cc. D. Steurer ... 
Magazine or periodical, 
lins Publishing Co. 
Medicinal preparations for treatment of nerv- 
ous disevses arising from the use of alco- 
holie “at “tee and narcotics, Leslie B. 
Keeler Co 
Mustard, W. G. Dean & Son.......... 46,676, 
Oats. breakfast food. cracked wheat, and 
rolled wheat. rolled. Siegel, Cooper & Co. 
On, Muminating, Red “C’’ Of Manutactsr- 
ing Co. - 
Olives, Francis H. Leggett & Co 
Paper and envelopes, writing, Z. 
CNR a 6 bce pwede pecs ccccenece 
Paper. reinforced waterproof 
Transtucent Fabric Co. .......6-eeeeeee 
Peanuts and candies inclosing peanuts or 
peanut seeds, coated, New England Con- 
feetionery Co, 2... cen nccnccrverssseseses 
Pens for vertical writing. Spencerian Pen Co. 
Pens, founta'n, Roston Fountain Pen Co.... 
Pianofortes. J. & C. Fiecher .......-.se0+++ 
Pianos, John Church Co. . 
Pins, solid head straight, Plume & Atwood 
Manufactering Co. .6.6 52.0, sesscccceses 
Refrigerators, TD. Eddy & Sons Co.......... 
Remedy for horse colic, Bquus Medicine Co. 
Salve of paste, antiseptic, Noyes Pharmacal 


Ransages. “Vienna Sausage “Manufacturing Co. 

Seed, timothy. E. W. Conklin & Sor 

Sheetings and drillings. Anderson Cotton 
Is 


Mil 
Sheetings and driltings, Piedmont Manoufac- 
turing Co. 
Shoe forms. hollow. Excel Shoe Form “Co.. 
Silks, J. B. Whitney .......6.seeeeees 
Soaps, totlet, Williams Soan Co.... Tt 
Specific for ne wralgis and rhe umatism, Ath- 
lophoros Co 
Spices, Grand Union Tea Co... . 
Svices and mustard, Sherman Bros, & “Co.. 
Sterilizers, drving bathe, paratin baths, and 
water baths, W. Boekel & ( 
Sugar, syrup. molasses, and glucose. aa 








and children’s, Weiss & Segal ........- 
Sufts and overgarments, ave a childrens’, 
Alsherg. Moritz & © ® 
Tobacco, smoking, Abrabam” - 
Tonics, nerve, 8. R. Fell 
Vinegar, R. M. Hughes & ( 
Watcheases, Dueber Watch Cans Mfg. bs 
betes > watchcases, and watch movements, 








American Watch Case Co. .....-.+-+.- 46,097 
Woes hes, watchcases, and watch movements, 

Crescent Watch Case Co... .....6--000+ . THA 
Water, cures, 4 yy ® = OO. ocecccos 46,0602 
Whiskey, L. Weller & Sons...... ee Tv 
Whisky, geoteh 8. 8. Pie ree 'C bacce +++ 46,758 
Window screens, ©. F. Porinton CO.sscceess 46,058 

LABELS. 

“Blue Bell India Linon,"’ for India Mnon, F. 

WerGese ieee ese cescccccquccesevveveses 12,386 


6,686, 46,687 


. 46,674 















37,569 
37,568 


46,754 
46,735 


46,688 


46,737 
46,691 


46,739 
46,750 


46,682 
685, 


46,6% 
46,687 


46,730 
46,711 
46,695, 





A printed copy of the specification and drawing 


of any patent in the foregoing list, or any 


in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given, Address Munn & Co., 361 Broadway, New 


York. 


Canadian patents may now be obtained by the tn- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
a York. 


ddress Munn & Co., 361 Broadway, New 


patent 


46,714 
679 | Fel o] 3 es 








Patent Drawings %& Charts 


CLEANER, SHARPER AND MUCH QUICKER. SEND FOR BOOKLET AND PRICES 


THE 


PLANOCRAPH PROCESS 


Costs no more than the oll way. Contractors for U. 8. Patent Office Library Bdition 
COLUMBIA PLANOGRAPH COMPARY, Star Annex, Washington, D. C. 





Agents Wante 


in every railway shop to 
solicit subscriptions for the 


Railway Master Mechanic 


ONE DOLLAR A YEAR 
LIBERAL COMMISSION TO AGENTS 
+ ADDRESS 
Ratlway Master Mechanic 


Security Building Vanderbilt Building 
CHICAGO NEW YORK 





BE YOUR FACTORY 








and boys wanted to 95.00 a x other (va 
(LelF AS cece tstnse orn 
. CO. 88 Clinten i. 





THE CITY OF NEW YORK 
Department of Street Cleaning 


New York, September 2, 1905. 
Contract for the Final Dispesition of Garbage 
in the Berough of Manhattan. for Five 
(5) Years, from Augnat 1, 1906. 


Bids for the above contract will be received at the 
Main Office of the Department of Street Cieaning, 
Nos. 13-21 Park Row (14th floor), Borough of Manhattan, 
untii 12 o'clock, noon, Monday, November 6, 1005. 

For further information as to thé nature of the 
work and the manner and requirement of the bide, 
bidders should call upon the Commissioner of Street 
Cleaning, and shuuld also read the advertisement of 
said contract now appeariig in the *‘Uity Recerd.”’ 


JOHN McG. WOODBURY 
Commissioner of Street Cleaning 


‘Learn Telegraphy | 





R. R. Account na. 


Gee eee 


oneal 


fata. Creste, 





MODELS & Sxegnimes ERIMENTAL cat, WISe. 


V. BAILLARD. 24 Praautort i street. ove” 
BALLOONS | fsretWinkaNte"s"t, 
CALIFORNIA Zar, Breen Send, £5, momenay | 
Models Mame Ys: ce Dien Togs pay Moser. 




















RUBBER. ‘Sir‘ctting Work 


PARKER, STEARNS & SUTTON, 228-229 South St., New York 








SESSUEY, GRRE, Sire 


for sale. 











W. B. KNIGHT & CO. 
Mfrs. of Special Machinery and Toole 
2019 to 2026 Lucas Ave.. ST. LOUIS 


MACHINISTS’ "TOOLS ¢ and es 


aT. 
1118 Pine 





Gena for our catalogue 





Aire 
— Sid'te 


Dead, 00 tipelen: Subhas: Mittin, Wace 





ES Monel A AND EXPERIMENTAL W WORK. 


EDWARD KLEINSCHMIDT, 82 W. Broadway, New York 





LESLIE’S 


Fitieth Anniversary 


WEEKLY 


of America’s Oldest and 


Best 


Illustrated Paper 


Established December 14, 1855 














the publishers to fittingly 


JHE first number of LESLIE’s 
14, 1855, by the late Frank Leslie, and it is the intention of 


WEEKLY was published December 


celebrate the //alj-Century Mark 


by a handsome double number, combining the 
Christmas and Semi-Centennial Numbers 


in one issue, under the date of December 14, 1905. 
It is a matter of great pride to the publishers that Lxsirn’s WEEKLY 


at any time since its foundation, and 


$56 |—the pioneer of illustrated journalism—is to-day more prosperous than 


is recognized by the entire world as 


the most progressive and dest illustrated newspaper published. 

We earnestly request the co-operation of our friends to make our 
Semi-Centennial number the best ever published. It will be an issue 
that will be kept for many years. We can recommend this number to 
all advertisers. Copy should be in our hands by November 15th at the 


latest. We want you represented. 








WILLIAM L. MILLER, Advertising Manager 
225 Fourth Avenue, New York 


Western Representative 

CHAS. B. NICHOLS 

1313 Hartford Building 
Chicago 





The only LESLIE publication 


Kastern R tative 
J]. FRANK STONE 
25 Journal Building 

Boston 





. 








Scientific American -OctoneR 14, al 
ee 108s 000 Guarantee Against A Burnt longue COLD GALVANIZING 


Glass Vacuum Cap THE FIRST TRULY SCIENTIFIC 
TRADE MARK PIPE OFFERED TO 
The transparent “PNEU-VACU” THE WORLD 
CAP gives you an ted to watch 
the proves, and when you have caused a 
, heathy, red glow in the scalp you 
mow vou bare brought the blood to the 
alp again and that it will do the work 
Ratere intended. [t nourtshes the hair 


follicles and indaces s healthy >rowth that 
: 5 bees dormant. You cannot an a: 
tore St., 
“ne 


} m8 the matter, or worse still, not Vulcanite Diffuses Above 


keep up the stimulation long enough. 
204.0 CRDER BANK OU sBarveEs. sl Plane of Tongue - 
Booklet on request Respectiaily Invited 
Vacuum Cap-Agpiiance Co | “"4 ymkentoe POINONS ARRESTED BY CONDENSATION 
gape #50 (Certificates of Analysis on File.) 
NEW YORK 
cirry 



































New York STENO rah Ali 


2 ° ‘ The Scale on your ¢ gay to mara tess ene — —— iad )] 
Belting & Packing Co. Led. ue Poe > i gs 
y Pian pt j : ' P . 
Manufacturers of high grade Rubber re < incom. Save frail t wo ee = q 
Belting, Diaphragms, Dredging Sleeves, = a nae son scones Sal te: Gens Sie = \\ 
Emery Wheels; Air Brake, Steam, (ndispensable on the Remington and other Invisible writers) 
Suction and Garden Hose, etc., Mats, 


Matting, Interlocking Rubber Tiling. 


Also manufacturers of moulded and|} Cjyj] Engineering and Surveyors’ instruments 


special rubber goods of every description. DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 


Write for catalogue We are the largest house in the world. Try us on BLUE PRINT PAPER, TRACING CLOTH, DRAWING 
INKS, or SURVEYING and ENGINEERING INSTRUMENTS 


91-93 Chambers St., New Yor York A. S. ALOE CO, 515 Olive Street, - - - St. Louis, Mo. 


To INVESTIGATE Sere Ae 


The mechanically correct 
DURYEA, twrariably i 
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different ta the renaen . 
make 
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Sasori 


‘ore 
y thieves and thu 
Gas, Kerosene. aot have to be aie wae om 
re S Oatalog ue. 


7 have to pr: 
enaaren tae seseid SEB TGS. Sn. eit Sart 
ENGINE CO.. Box 148, ren more quicnty 
> ot . aya © 
grace of 


pee 
at Beg = 





mn RT 
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that Deus" “Tip-Top” is 
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Visible Writing. pee Scher Action. Eas Run-- 
alag and Giont Vv J 


> a | 
tr dino - Heavy of the Ten-sisin, Ryu school 
perteen. o ° of of dia-Jitsu, in Japan, will any gue 
Every machine absolutely guaranteed. Fn Bd TT it gpomplece leeson Dt Jiu- 


The Felix LS R Daas Duplicator (o., Dans Blig, ml Joua M New Vert TYPEWRITER Write for free wlustrated booklet. —_ 
8 cal frase gtd Wate or isch heat Mair oad SUN TYPEWRITER COMPANY a Real clove ho ne 
C165 s eect, Kore, foe, tes rem es pace ae pea 
‘ree. CHICAGO SCALE CO.. Chicago, Di. ‘ ese " Camas It 3 Ssh of years. Much of the efficiency 
Site ie teen tee eee 
West Cold Tire Setter Sats Savage, PI At Rg RS 
DOES AN HOUR'S WORK IN A MINUTE " iaiaee Sim, site. Co. | “nis oMtice. and from all newsdealers. 


A monary making investment for an o% Beaver Bidg. Dayton, Ohio. 

wheel maker, carriage or wagon THE ENGINE rs 
balider or repelr man Send for bravest, and tougtcst 
Catalog and our Bulletins. ing their small size ; 


withatand: 
wear cian werren co.|/ Circular Metal Sawing Machine} 22.333 Se ee 


oa bring cad tees . YABE SCHOOL OF JIU-JITSU 
porerernatietthnwena _¥ a straight ais dome prices will S9OA, Wisner Buliding, Rochester, N.Y. a 
smooth cut through | yond ee 
| a4inch steel bar in | ae 5 a Be 3 
| 7 , ‘ . - | . te ; — t; 
Bausch 2Lomb Seow andi fener DS , . BUILD YOUR.OWN — 
; “ + ‘ , work than a dozen Ee. 
I Cc 0 S C 0 C S wer hack saws. DYNAMO 
! po S0c. brings Jen o5y Soak OARS wel 
Grinder attached for ee range pias complete in- E } 
a Se jevtatioe to id sharpening saw. For the Mep and Tack System bail s Py eeoverer qe 
Dus: talog of \wroscopes you are lynamo, describes many inte w : 
interested in best instruments for the least Ask for circular. Md | wore a Ange ---2-f4- | pb ants. Chanens batiory carves a 
generates ay, 
' current. f 


money, those that are used in the leadin, for maps and plats used by corporations and municipali- 
laboratories everywhere and by individual ties made to order. Send for free sample map and catalog 


workers who know the best. COCHRANE-BLY COMPANY JOHN W.ILIFF & CO. 
Bausch & Lomb Optical Co. 22 St. James St., Rochester, N. Y. 350 Wabash Avenue CHICAGO 


MANUFACTURERS 


1 I n> om ae | N AY VES MANY LIVES. “fxteeotsyimets.. 


oe Ant GERMANY There never was an invention better SES hha dedos 
eyclist than the far-famed and now uni 


MORROW COASTER BRAKE 


yy It protects both wheet and rider fre reat iving the latter supreme 
THE STERLING AIR HEATING control over the jachine even when the t ui Safety, 


simplicity and effictenc ——. ‘interchangeable. 
ak eut from golia steel, t rt 3 and htness. No 
ox —- when euumes.” “Only one chuck~—the Forward Drive. Price 
e' 


Attached ied com plete, 
Furnaee. ECLIPSE MACHINE Co., Elmire, N. Y., VU. S. A. 


Reece Mullins 


Makes Everything In 


Art Architectural Sheet Metal Work 


Statuary—Omamental Sheet Metal Work—Skylights—Fireproof 
Windows—Art Metal Tile Roofing—Steel Ceilings — Finials — 
Wrought Iron Grilles—Cornices, etc., etc. Estimates, models and 
designs submitted for architects, builders and contractors. 

Our 120-Page Catalogue of stock designs wil! be sent on request. 
The W. H. Mullins Co.,203 Franklin Street, Salem, Ohio. 
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